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Context. The Sun displays differential rotation that is intimately connected to the solar dynamo and hence related to solar activity, the 
solar cycle, and the solar wind. Considering the detectability and habitability of planets around other stars it is important to understand 
the role of differential rotation in other stars. 

Aims. We present projected rotational velocities and new measurements of the rotational profile of some 180 nearby stars with spectral 
types A-F. The results are consolidated by a homogeneous compilation of basic stellar data from photometry and the identification of 
multiple stellar systems. New and previous measurements of rotation by line profile analysis are compiled and made available. 
Methods. The overall broadening profile is derived analysing spectral line shape from hundreds of spectral lines by the method of 
least-squares deconvolution, reducing spectral noise to a minimum. The effect of differential rotation on the broadening profile is best 
measured in inverse wavelength space by the first two zeros of its Fourier transform. 

Results. Projected rotational velocity vsini is measured for more than 110 of the sample stars. Rigid and differential rotation can be 
distinguished in 56 cases where v sin i > 12 kms~' . We detect differential rotation rates of ^ = 5 % and more. Ten stars with significant 
differential rotation rates are identified. The line shapes of 43 stars are consistent with rigid rotation, even though differential rotation 
at very low rates might still be possible in these cases. The strongest amount of relative differential rotation (54 %) detected by line 
profile analysis is found among F stars. 

Conclusions. As of now, 33 differential rotators detected by line profile analysis have been confirmed. The frequency of differential 
rotators decreases towards high effective temperature and rapid rotation. There is evidence for two populations of differential rotators, 
one of rapidly rotating A stars at the granulation boundary with strong horizontal shear and one of mid- to late-F type stars with 
moderate rates of rotation and less shear. The gap in between can only partly be explained by an upper bound found for the horizontal 
shear of F stars. Apparently, the physical conditions change at early-F spectral types. The range of horizontal shear observed for 
mid-type F stars is reproduced by theoretical calculations while there seems to be a discrepancy in period dependence for late-F stars. 

I/") ' Key words. Stars: rotation - Stars: fundamental parameters - Hertzsprung-Russell and C-M diagrams 
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"xl" 1. Introduction surface differential rotation is expressed by angular velocity Q. 

' as function of latitude /. The solar differential rotation is well 

P\| The Sun does not rotate like a rigid body. Instead, angular rota- described by the surface rotation law 
I \ tional velocity varies with latitude (latitudinal differential rota- 

tion) and with distance from the center (radial differential rota- £!(;) = Q Equatol .(l sin 2 /) (1) 
' tion). Differential rotation is thought to emerge from the inter- 
action between the turbulent motions in the convective envelope with the parameter a = 0.2 of relative differential rotation. While 
H ■ and Coriolis forces which are due to rotation. It is believed to relative differential rotation a is the quantity measured in the 
be an important ingredient of the widely accepted solar a-Q dy- present work, it is the horizontal shear AQ which connects the 
namcfl Thus, differential rotation is closely connected to mag- measurements to the description of stellar physics: 
netic activity. 

While latitudinal differential rotation can be observed di- AO = finqu ~ Qpoi = o^Equ (2) 
rectly on the solar surface, e.g. by tracing solar spots, radial 

differential rotati on in the Sun is a ssessed indirectly by helio- The potential to assess stellar differential rotation by 

seismology (e.g. ISchou et alj|1998h . The amount of latitudinal asteroseismology ha s been studied e.g. for white dwarf s 
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dKawaler et alj 1999|). solar-tvp e stars dGizon & Solankill200l 



Based on observations made with ESO Telescopes at the La Silla 



and B stars ( Suarez et"ai1l2007l) using rotationally split frequen- 



Paranal Observatory under programme ID's 074.D-0008 and 075.D- cies of stellar oscillations. 
0340. Stellar differential rotation cannot be observed directly since 

** TablesQ]and[2]are available online only. the surface of stars can usually not be imaged with sufficient 

1 The parameter a of the dynamo must not be confused with the pa- resolution. Yet, one may expect active stars to be rotating dif- 

rameter a of differential rotation! ferentially assuming that Sun-like dynamos also work on other 
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stars. On the other hand, a magnetic field may also inhibit differ- 
ential rotation through Lorentz forces so that it is not clear what 
degree of differential rotation to expect in active stars. 

In the case of the solar rotation pattern, the angular momen- 
tum transport b y the gas flow in the convectiv e envelope offers an 
explan ation. [Kitchatinov & Riidigei (1999), iKiiker & Rudiger 
(20051), and lKiiker & Riidigeri d2007l) studied Sun-like differen- 
tial rotation in main-sequence and giant stars based on mean- 
field hydrodynamics. According to these models, horizontal 
shear varies with spectral type and rotational period and is ex- 
pected to increase strongly towards earlier spectral type while 
there is a weaker variation with rotational period. Horizontal 
shear vanishes for very short and very long periods and becomes 
highest at a rotational period of 10 days for spectral type F8 and 
25 days in the case of a model of the Sun. A strong period depen- 
dence is also seen in mo dels of stars with earlier spectral type. 
IKiiker & Riidige j J2007) reproduce observed values of horizon- 
tal shear of mid-F type stars of more than lrad d _1 . 

Although stars are unresolved, differential rotation can be 
assessed by indirect techniques through photometry and spec- 
troscopy. Photometric techniques use the imprints of stellar spots 
in the stellar light curve. If the star rotates differentially, spots 
at different latitudes will cause different photometric periods 
which are detected in the light curve and allow one to derive 
the amount of differential rotation. Stellar spots further leave 
marks in rotationally -broadened absorption lines of stellar spec- 
tra. These features change their wavelength position when the 
spot is moving towards or receding from the observer due to stel- 
lar rotation. Then, Doppler imaging recovers the distribution of 
surface inhomogeneities by observing the star at d ifferent rota- 
tional phases. Using results from Doppler imaging. iBarnes et al.l 
(2005) studied differential rotation of rapidly rotating late-type 
stars and confirmed that horizontal shear strongly increases with 
effective temperature. 

Both photometry and Doppler imaging need to follow stellar 
spots with time and thus are time-consuming. Another method, 
line profile analysis, takes advantage of the rotational line profile 
which has a different shape in the presence of differential rota- 
tion. While rigid rotation produces line profiles with an almost 
elliptical shape, solar-like differential rotation results in cuspy 
line shapes. 

In contrast to the methods mentioned above, line profile anal- 
ysis does not need to follow the rotational modulation of spots. 
Instead, only one spectrum is sufficient. Therefore, hundreds of 
stars can be efficiently checked for the presence of differential 
rotation. Line profile analysis is complementary to other meth- 
ods in the sense that it works only for non-spotted stars with 
symmetric line profiles. 

The line profile analysis us e d in th e present work was in- 
troduced by iReiners & Schmitil (l2002bl) . The noise of the stel- 
lar line profile virtually vanishes by least squares deconvolution 
of a whole spectral range averaging the profiles of hundreds of 
absorption lines. The Fourier transform of the rotational profile 
displays characteristic zeros whose positions are characteristic 
of the rotational law. Thus, the amount of differential rotation 
can be easily measured in Fourier space. In principle, the in- 
fluence of all broadeners like turbulent broadening, instrumental 
profile and rotational profile simply is a multiplication in Fourier 
space. Therefore, turbulent broadening and instrumental profile 
leave the zeros of the rotational profile unaffected. 

Among hundreds of stars with spectral type A to early K, 
3 1 differ ential rotators h ave so far been identified by line profile 
analysis (IReine rs 2006). Actually, many more differential rota- 
tors might be present which escaped detection because of low 



projected rotational velocity vsinz", low amounts of differential 
rotation below the detection limit, shallow or strongly blended 
line profiles, asymmetric line profiles, or multiplicity. 

The a mount of differential rotation depends on spectral type 
and v sin IReiners] (120061) note that the frequency of differential 
rotators as well as the amount of differential rotation tends to 
decrease towards earlier spectral types. Convective shear seems 
strongest close to the convective boundary. While many slow 
Sun-like rotators (vsin/ as lOkm/s) with substantial differen- 
tial rotation are found, only few rapid rotators and hot stars are 
known to display differential rotation. 

The main goal of the present work is to better understand the 
frequency and strength of differential rotation throughout the HR 
diagram, in particular the rapid rotators and the hotter stars close 
to the convective boundary. New measurements are combined 
with previous assessments of line profile analysis and presented 
in a catalogue containing the measurements of rotational veloc- 
ities v sin i, characteristics of the broadening profile, differential 
rotation parameters a, and pertinent photometric data (Sect. |5). 
Furthermore, stellar rotational velocities and differential rotation 
is studied in the HR diagram (Sect. [6]) and compared to theoreti- 
cal predictions (Sect. [7). 

2. Observations 

The techniques applied in the present work are based on 
high-resolution spectroscopy with high signal-to-noise ratio. 
Therefore, this work is restricted to the brightest stars. In order 
to improve the number statistics of differential rotators through- 
out the HR diagram, the sample of the present work com - 
pletes the work of previous years (|Reiners &~Sc hmitt 20 03bllat 
IReiners & Ro"veri l2004; Reiners 2006) and consists of 182 stars 
of the southern sky known to rotate faster than « lOkm/s, to be 
brighter than V = 6, and with colours 0.3 < (B - V) < 0.9. 
Emphasis was given to suitable targets rather than achieving a 
complete or unbiased sample. 

The spectra were obtained with the FEROS and CES spec- 
trographs at ESO, La Silla (Chile). Five stars were observed with 
bo th FEROS and CES . The da ta was reduced in the same way as 
bv IReiners & Schmittl (l2003blal) . 

Spectra of 158 stars studied in the present work were taken 
with FEROS at the ESO/MPG-2.2m telescope between October 
2004 and March 2005 (E SQ programm e 074.D-0008). The re- 
solving power of FEROS dKaufer et alJI 19991) is fixed to 48,000 
covering the visual wavelength range (3600A-9200A). Spectra 
of 24 objects with v sin i < 45 km/s were obtained with the CES 
spectrograph at the ESO-3.6m telescope, May 6-7, 2005 (ESO 
programme 075.D-0340). A spectral resolving power of 220,000 
was used. 

3. Methods 

3. 1 . Least-squares deconvolution 

The reduced spectra are deconvolved by least squares decon- 
volution of a wide spectra l region following the procedure of 
IReiners & Schmittl d2002bl) . 

The wavele ngth region 5440-5880A ha s already been used 
successfully by IReiners & Schmittl (l2003al) for FEROS spectra 
of FGK stars and is thus used in the present work, too. In the case 
of A stars, the number of useful lines in this rang e is insufficient 
and one has to move to the blue spectral range. IReiners & Roverl 
(2004) analyzed A stars in the range 4210-4500 A using spectra 
taken with ECHELEC at ESO, La Silla. This wavelength range 
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inconveniently includes the Hy line right in the centre. In the 
present work, we take advantage of the wide wavelength cover- 
age of FEROS and find that the range 4400-4800 A between Hy 
and Hfi contains a sufficient number of useful spectral lines. The 
CES spectra span a clearly narrower wavelength range of about 
40 A. iReiners & Sch mitt (2003b) succeeded with CES spectra in 
the ranges 5770-5810A and 6225 - 6270 A. Within the present 
work the full range covered by our CES spectra of6140-6175A 
is used. 

The deconvolution process derives the average line profile 
from a multitude of observed line profiles. The spectral regions 
used with the FEROS and CES spectra display a sufficient num- 
ber of useful absorption lines and are unaffected by strong fea- 
tures and telluric bands. Although the deconvolution algorithm 
successfully disentangles lines blended by rotation, the deblend- 
ing degenerates if lines are too close to each other. However, the 
deconvolution was found to be robust in the wavelength ranges 
used. The regions can be used ho mogeneously for all the stars 
analyzed (IReiners & Schmitjl2003ah . 

A template is generated as input to the processing, contain- 
ing information about the approximate strength and wavelength 
positions of spectral lines. The line list is drawn from the Vienna 
Astrophysical Line Data-Base (VALD:lKupka et alj|2000l Il999t 
Rvabchik ova et alJI 1997h IPiskunov et aL 1 1 995h based on a tem- 
perature estimate derived from spectral type. VALD is queried 
with the extract stellar feature and a detection limit of 0.02. 

The optimization of the line profile (by regularised least 
square fitting of each pixel of the line profile) alternates with the 
optimization of the equivalent widths (by Levenberg-Marquardt 
minimization - see iPress et al.|[l992l - of the difference of ob- 
served and template equivalent widths). Only fast rotators with 
v sin i > 40 km/s are accessible with the FEROS spectra. Then, 
the rotational profile dominates all other broadening agents. In 
the case of the CES spectra, much narrower profiles are traced 
at vsin/ as low as * 10 km/s. Therefore, these spectra are de- 
convolved using Physical Least Squares Deconvolution ( PLSD , 
iReiners & Schmitll2003bl) . accounting for the different thermal 
broadening of the spectral lines of the involved atomic species. 



3.2. Analysis of the overall broadening profile in Fourier 
space 

The shape of the deconvolved rotational profile is characteris- 
tic of the type of rotation. Although differential rotation may be 
distinguished in wavel ength space, the analysis works best in 
the frequency domain (IReiners & Schmittl l2002bl) . The Fourier 
transform of the rotational profile displays characteristic zeros. 
The ratio of the first two zeros depends on the amount of differ- 
ential rotation. The convolution with other broadening agents, 
e.g. the instrumental profile, corresponds to a multiplication in 
Fourier space and thus reproduces the zeros. The projected rota- 
tional speed has to be sufficiently high to resolve the frequency 
of the second zero. The Nyquist frequency of FEROS spec- 
tra with a resolving power of 48,000 is 0.08 s/km and for CES 
it is 0.37 s/km. In order to properly trace the broadening pro- 
file to the maximum of the second side lobe, v sin / has to be 
at least 45kms"' (FEROS) and 12kms _1 (CES), respectively 
(IReiners & Schmittl 2003b a). Actually, zero positions can be 
measured for even lower vsin; but then they are beyond the 
actual sampling limit and affected by noise features. Then, an 
interpretation is not possible. 



3.3. Derivation of the projected rotational velocity v sin i 

The projected rotational velocity is taken as the average of the 
values derived from each one of the two zero positions in the 
Fourier transform. If the second zero is no longer resolved re- 
liably (according to the v sin i limits given above), v sin i is ob- 
tained from the first zero only. 

The formal error bar does not reflect syste matic uncertainties 
which correspond to a relative error of « 5% (IReiners & Schmitt 
2003a). In order to obtain a conservative error estimate, the error 
of 5 % is adopted. The formal error is taken if it is larger than 
5 %. 



3.4. Derivation of the parameter of differential rotation a 

The parameter a of differential rotation is calculated from the 
ratio of the zeros of the Four ier transform ^ usi ng the modeled 

relation of — and a given in lReiners" & Sch mitt (20023 fig. 2). 
Unknown inclination represents the largest uncertainty when in- 
terpreting measurements of rotational broadening from line pro- 
file analysis. In order to reflect this uncertainty, the parameter 
a of differential rotation was calculated in the present work for 
inclination angles 10° and 90°. Period is assessed accordingly, 
assuming inclinations of 10° and 90°. Additional uncertainties 
originate from the unknown limb darkening. Values of the differ- 
ential ro tation parameter are also d erived from the calibrations 
given in lReiners & Schmittl d2003bl) for comparison and consis- 
tency with previous work. There, the function — == is obtained 

Vsin /' 

which minimizes the scatter due to unknown inclination. 

A detection limit of a — 5 % originates from the unknown 
limb darkening and the consequent inability to pin down dif- 
ferential rotation rates lower than w 5 %. In the following, all 
stars with a > 5 % are considere d Sun-like differential rotators 
in agreement with iReinersI (12006). Adopting a Sun-like rotation 
law (Eq.[T]l, the maximum possible value of Sun-like differential 
rotation is a = 100 % implying that the difference of the rotation 
rates of the poles and the equator equals the angular velocity 
at the equator. Negative values of a would imply anti-solar dif- 
ferential rotation with angular velocities being higher at higher 
latitudes. However, negative values of a are not interpreted in 
terms of true differential rotation. Rather it may be understood 
as rigid rotation in the presence of a cool polar spot mimick- 
ing differential rotation (Rein ers & Schm itt 2002a). In principle, 
the cuspy line profile of solar-like differential rotation might also 
be mimicked by spots, namely in the configuration of a belt of 
cool spots around the equator. However, this is a hypothetic case 
which has never been observed. 

There are further effects causing spurious signatures of dif- 
ferential rotation. In the case of very rapid rotation (vsin/ > 
200kms _I ), the spherical shape of the stellar surface is distorted 
by centrifugal forces and the resulting temperature variations 
modify the surface flux distribution. This so-called gravitational 
darkening o ccurs in particular in the case of rapidl y-rotating A 
and F stars dReinerslbool IReiners & Roverll2004l) . In the case 
of close binaries, the spherical shape of the star can be modified 
by tidal elongation and thus change the surface flux distribution. 

It is actually the absolute horizontal shear AO which is re- 
lated to the stellar interior physics while it is only the relative 
value a — ^ = that can be measured by line profile analy- 
sis. Rotational periods are derived from photometric radius and 
measured v sin i, assuming inclinations of 10° and 90° to be con- 
sistent with the values of a used. Thus, values of horizontal shear 
are used which were obtained for both inclination angles to ac- 
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count for uncertainty about inclination. Because of the relation 
to a, very low values of horizontal shear may thus be detected 
in the case of very slow rotators which however is limited by the 
minimum v sin i required for line profile analysis. In the case of 
very rapid rotators, however, differential rotators might be unde- 
tectable even at strong horizontal shear. 

4. Peculiar line shapes and multiplicity 

The deconvolved profiles of many stars show peculiarities like 
asymmetries, spots, or multi ple components. We wid ely treat 
these profiles according to iReiners & Schmittl (|2003b). Instead 
of skipping all stars with peculiar profiles, we tried to get as 
much information as possible from the line profile, tagging the 
results with a flag which indicates the type of the peculiarity. 

Many profiles are asymmetric in that the shape of the blue 
wing of the overall profile is different from the red wing. In 
these cases, the analysis is repeated for each of the wings sep- 
arately. The average of the results is adopted with conservative 
error bars. 

In the case of distortions caused by multiples, three cases 
are distinguished. In the first case, the components are separated 
well and can be analyzed each. In the second case, the profile 
is blended but dominated by one component. If the secondary 
component can be fully identified it is removed or a line wing 
unaffected by the secondary is taken. Third, if the components 
cannot be disentangled, then only an upper limit on v sin i is de- 
rived from the overall broadening profile. 

In some cases, the deconvolved profile is symmetric, even 
though the star is a known or suspected multiple. This may affect 
both the assessment of global stellar properties and the interpre- 
tation of line profiles: 

- In the case of two very similar but spatially unresolved com- 
ponents, the colours and effective temperature will be the 
same as for a single object. However, luminosity will be 
multiplied by the number of components. This results in a 
considerable shift in the HR diagram and thus to a wrong 
assessment of luminosity class (and logg). 

- In the case of very different, unresolved components, the de- 
rived parameters will be dominated by the primary, i.e. the 
brightest component, but a considerable shift in the HR dia- 
gram is still possible. 

- In favourable cases, spatially unresolved components show 
up as separate spectral components and can be separated 
for the rotational analysis - as was discussed above. In the 
worst-case scenario, there is no relative shift between the 
spectral components forming an apparently single symmet- 
ric profile. This might be the case if components of a spec- 
troscopic multiple are almost on the line of sight at the time 
of observation or if the components form a wide but spatially 
unresolved multiple involving slow orbital motion. 

Therefore, in order to detect analys es which might be af- 
fected by multiplicity, the catalogue of lEggleton & Tokovininl 
(2008) was searched. Suspicious analyses are identified by one 
of two flags. There is one 'photometric' flag 'x' and one 'spec- 
troscopic' flag 'y'. The photometric data is considered spurious 
and flagged by 'x' if the star has spatially unresolved compo- 
nents. In some cases, the spectral types of the components are 
similar but no individual brightness measurements are given in 
the literature. In such a case, we derive an estimate of the pri- 
mary magnitude by applying an offset of +0'? 1 75 to the given to- 
tal magnitude of the system. If the star is a known or suspected 
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Fig. 1. Measurements of v sin i and ^ of the present work. Open 
symbols indicate measurement from FEROS spectra and filled 
symbols data obtained from CES spectra. Squares show mea- 
surements of fully resolved rotational profiles. Circles denote 
the cases where only v sin i was measured reliably. The trian- 
gles show measurements of upper limits to rotational velocities. 
The vertical lines indicate the sampling limits of CES (solid) and 
FEROS (dashed). 



spectroscopic multiple, results from apparent single-component 
line profiles might be spurious and are thus flagged by 'y'. The 
analysis also gets the 'y' flag if there are known visual compo- 
nents closer than 3'.'0 and at a brightness difference of less than 
5 mag in the V band. These values are based on experience with 
slit and fibre spectrographs under typical seeing conditions with- 
out adaptive optics. 

5. Discussion of measurements 

Results for all stars of the sample are presented in Table Q] For 
clarity, only one peculiarity flag is given with the results. Our 
choice is that flags indicating multiplicity override flags denot- 
ing asymmetries or bumps. In particular, spectral components of 
multiples might also be affected by asymmetries. Therefore, the 
reader is advised to check the other flag, too, which indicates the 
type of the measurement. 

FigureQ]displays the measurements of & and v sin i obtained 

in the present work, v sin i measurements range from 4 kms -1 to 
as 300 kms -1 while assessments of — can be as low as « 1 and 

9i 

reach values of up to 2.7. As is discussed in Sect. 13.21 the mea- 
surements of ^ are indicative of the mode of rotation only at 

vsini > 12kms _1 (CES) and vsini > 45kms _1 (FEROS), in 
total 56 objects. If one zero of the Fourier transform is beyond 
the sampling limit, v sin i can still be measured. In total, v sin i 
was measured for 114 objects. If both zeros of the Fourier trans- 
form are beyond the sampling limits of CES and FEROS, resp., 
the v sin i derived must be interpreted as an upper limit. Indeed, 
these values represent the lowest measured, are not much be- 
low 4kms _1 , and cluster at the lowest measured velocities. The 
few upper limits at ^ » 2.5 are all due to peculiar line profiles 
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caused by binarity or spots. Upper limits on vsin/ were derived 
in 68 cases. 

5.1. Measurements of multiple systems 

Among the sample, there are 21 stars with indications of multi- 
plicity detected in the overall broadening profile. Although mul- 
tiplicity complicates the line profile analysis severely, a number 
of interesting objects could be measured. 

One major achievement of the present work is the analysis 
of resolved profiles of spectroscopic binaries. Among the 21 
stars in the sample with line profiles indicative of multiplicity, 
rigid rotation could be assessed for HD4150, HD 17168, and 
HD 19319. 

In addition, there are nine spectroscopic binaries with 
both spectroscopic components analysed: HD 16754, HD 26612, 
HD41547, HD54118, HD64185, HD 105151, HD 105211, 
HD 147787, and HD 155555. The line wings could be analysed 
separately and the results are shown in Table [TJ 

One of these objects, HD 64185, displays signatures of dif- 
ferential rotation. It is a binary system, possibly even triple. Two 
spectroscopic components are detected in the present work and 
analysed separately. The stronger broad component (considered 
HD 64185 A in the present work) indicates differential rotation 
with the strongest absolute horizontal shear encountered in the 
present work's sample while the weaker and narrow compo- 
nent (HD 64185 B) is consistent with rigid rotation. However, 
as HD 64185 is possibly a triple, it cannot be excluded that the 
line profile of HD 64185 A is a blend mimicking the signatures 
of differential rotation. Individual stellar parameters of the com- 
ponents are not available so that the position in the HR diagram 
might be erroneous. Therefore, the measured relative differential 
rotation and horizontal shear are excluded from the studies in the 
present work. Nevertheless, additional studies of this star are en- 
couraged since HD 64185 A shows the strongest horizontal shear 
among the differentially rotating F-type stars. 

Among the nine spectroscopic binaries with both compo- 
nents measured, HD 147787 and HD 155555 are particularly 
interesting since they have been studied by line profile anal- 
ysis before and are analysed once more in the present work. 
This means that line profiles are compared obtained at dif- 
fer ent orbital phase. HD 1477 87 was found to be asymmetric 
by iReiners & Schmitil (l2003al) . The present work resolved the 
profile based on a CES spectrum and resolved two spectro- 
scopic components for which v sin i is measured. HD 147787 
is a s pectroscopic binary w i th a p eriod of 40 days accord- 
ing to lEggleton & Tokov inin (200 a). HP 155555 d i d not stand 
out particularly in the work of IReiners & Schmittl (12003b!) but 
the present work detects two spectroscopic components. It is 
a sho rt-period pre-main sequenc e spectroscopic binary accord- 
ing to lStrassmeier & Ric e (2000, V824 Arae). They also derived 
v sin i of both components which agree with the values assessed 
in the present work within the error bars. iDunstone et all (12008) 
measured significant rates of differential rotation for both com- 
ponents from Doppler imaging. As these translate to amounts 
of relative differential rotation of a few percent only, they are 
below the detection limit of line profile analysis. In the present 
work, the quality of the deconvolved profiles is insufficient and 
affected by asymmetries, so that the rotational profile could not 
be measured anyway, even though the rotational velocities are 
sufficiently large. The asymmetries probably are due to the spot- 
tedness wh ich on the other side e nabled the Doppler imaging 
analyses bv lDunstone et alJ ((2008). 



We also mention HD 80671 which does not display resolved 
spectroscopic components but ha s been studied bef o re. It i s 
a blended multiple suspected by IReiners & Schmitil d2003a). 
In fact, it is a spectroscopic binary with a close visual com- 
panion at a separation of 07066 and a period of 3 years 
(lHarfkopfetal]|2000t lEggleton & Tokovinin! 120081 Based on 
CES spectroscopy, the present work detects two blended spec- 
troscopic components. Only an upper limit on v sin i of the pri- 
mary is derived. 

It is equally important to also discuss known multiples with 
an apparent single line profile. Signatures of differential rotation 
have to be regarded with care if the star does not show resolved 
spectroscop ic components although it is a known multiple. The 
catalogue of Eggle ton & Tokovinin! (120081) was searched system- 
atically for multiples among the stars of the sample. Such ev- 
idence indicates the need of further studies but is incapable of 
firmly rejecting candidat es of differential rotation by itself. The 
findings in the work of Eg gleton & Tokovinin! d2008l) are dis- 
cussed in the following in what concerns stars with signatures of 
differential rotation: 

- HD 493 is a visual binary with similar components and a sep- 
aration of 17433. It cannot be excluded that the light of both 
components entered the slit of the spectrograph which would 
produce a composite spectrum. The spectrum does not indi- 
cate any spectroscopic multiplicity but the line profile could 
still be composed of two components. Additional studies of 
this object are encouraged since it is located right in the lack 
of differential rotators in the HR diagram at early-F spectral 
types (Sect.l6TTi 

- Signatures of differential rotation we re detected for 
HD 105452 bv IReiners & Schmittl d2003bh . This cannot be 
reproduced in the present work, the spectrum displays an 
asymmetric profile instead. HD 105452 is a known spectro- 
scopic binary. Possibly, the blended line profile mimicked 
differential rotation in older spectra at an orbital phase when 
there is no displacement of spectral lines. Another explana- 
tion could be that the emitted flux is modified by tidal elon- 
gation depending on orbital phase (se e Sect. I3.41I. 

- HD 1 1 4642 is single according to Eggleton & Toko vininl 
(2008) but displays an asymmetric line profile in the present 
work. The line wings are analysed separately and both wings 
indicate differential rotation. 

- HD 124425 is a spectroscopic binary with a short period of 
2.696 d. Although, it appears single in the spectrum available 
to this work, one cannot exclude that the broadening profile 
is the sum of two blended profiles or affected by tidal elon- 
gation. The star deserves particular attention since the line 
profile indicates the second largest amount of differential ro- 
tation (a - 44 %) among the F stars of the sample. 

We also mention measurements of rigid rotators which might be 
affected by multiplicity. There is one group of stars, HD 15318, 
HD42301, and HD 57167, which appear single in the spectrum 
but are listed as binaries with unkn own component parame- 
ters by Eggleton & Tokovininl (120081) . This is also the case for 
HD 215789 which shows signatures expected for anti-solar dif- 
ferential rotation or a polar cap. 

The multiples are excluded from the studies of relative dif- 
ferential rotation and horizontal shear presented in Sect. |6]and|7] 
since their position in the HR diagram and the line profile mea- 
surements might be erroneous. This also concerns differential 
rotators detected in previous work. These stars are: HD 17094, 
HD 17206, HD 18256, HD 90089, HD 121370, and HD 182640. 
Nevertheless, the data might still be correct but this needs to be 
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Fig. 2. a) v sin i is compared for stars in common to previous and 
the present work or with both CES and FEROS measurements 
available (see legend for details). The results mostly agree with 
differences below 5 kms 1 . The few outliers are labelled and dis- 
cussed in the text. Residuals are calculated following the scheme 
this work - previous work and CES - FEROS. Arrows to the bot- 
tom mark upper limits to measurements obtained in the present 
work or CES measurements of the present work. Arrows to the 
left denote upper limits to values from previous work or FEROS 
measurements of the present work. The grey area encompasses 
all residuals with amounts of less than 5kms _1 . The vertical 
lines indicate the resolution limits of CES (solid) and FEROS 
(dashed). - b) Similar to (a), ^ is compared for stars in com- 
mon with previous studies or with both CES and FEROS mea- 
surements available. The grey area harbours all residuals with 
amounts of less than 0. 10. Objects with larger deviations are dis- 
cussed in the text. 



obtained by Reiners et al. for stars in common is helpful as these 
results are based on data taken at another epoch with different 
instrumentation. 

In the present work, new CES and FEROS spectra have 
been taken of stars which have been analysed before by 
iReiners & Schmitt! (l2003bl CES) and lReiners & Schmitjd2 003a, 
FOCES and FEROS). The more re cent work of Reiners (20061) is 
mostly based on the same spectra. Rein ers & Rover! (|2004) anal- 
ysed ECHELEC spectra with a resolution even lower than those 
of FEROS and FOCES. 

Figure |2(a)| displays differences between v sin i measure- 
ments of the present work and previous work and of measure- 
ments from different instruments. While most new measure- 
ments agree with previous assessments within a few kms" 1 , 
discrepancies of more than 5kms~' appear in the cases of 
HD 80671, HP 105452, HD 124425, a nd HP 198001 when 
compa ring to IReiners & Schmitil (l2003al) and IReiners & Rover! 
(I2004h . measurements which are based on FEROS, FOCES, and 
ECHELEC spectra. HP 80671 and HP 105452 are particular 
in that they are spectroscopic binaries. The shape of the rota- 
tional profile varies because of the orbital motion of the com- 
ponents. Consequently, the v sin i assessed from different spectra 
will be different. In particular, the spectra of HP 105452 anal- 
ysed in the present work d isplay an asymmetric profile. While 
IReiners & Schmitt! d2003al) flagged HP 80671 as an object with 
a blended profile, the profile is resolved in the present work but 
only an upper limit can be determined to the apparently very 
low intrinsic v sin i. HP 124425 and HP 198001 were measured 
at lower spectral resolution in previous work. 

Figure |2(b)| shows discrepancies of ^ measurements to- 
gether with the corresponding v sin i measurements since these 
tell us whether a rotational profile can actually be resolved. 
There are nine residuals larger than 0.10. Only three of them 
cannot be explained by peculiar line profiles or insufficient spec- 
tral resolution. One of these cases is HP 105452 as can be 
expected from the comparison of vsin; measurements above. 
Measurements for HP 64379 differ by 0. 16 which might be re- 
lated to the fact that the CES spectrum shows a slight asym- 
metry. The star is a cand idate for spottedness according to 
IReiners & Schmitt! (l2003al) . The profile of HP 86569 suffers 
from bad quality in the present wo rk so that the discrepancy of 
0.24 with respect to Reiners (2006) should not be given too much 
weight and instead the older measurement be preferred. The re- 
maining residuals larger than 0. 10 are probably due to the use of 
different spectrographs. HP 128898 and HP 160032 were anal- 
ysed in the present work based on spectra with different resolu- 
tion (CES and FEROS) and v sin i is below the sampling limit of 
FEROS. HP 22001, HP 23754, and HP 136359 were analyzed 
at higher resolving power in previous work. 

Generally, in case of profiles without pecularities, discrep- 
ancies between different measurements are less than 5kms _1 in 
vsin/ and 0.10 in — . 

9l 



proven by further studies. The measurements obtained for these 
stars are tabulated in TableQ] These data flagged with 'm', 'x', 
or 'y' offer a starting point for future studies. 

5.2. Comparison with previous work and discussion of 
systematic uncertainties 

Systematic errors may occur which can not be assessed a pri- 
ori. This particularly concerns instrumental effects introduced 
by the spectrographs used. A comparison to the previous results 



5.3. Distribution of measurements of differential rotation 

Figures |3(a)| and |3(b)| show the distribution of projected rota- 
tional velocities vsin/ and of the indicator — of differential ro- 

n 

tation for all stars of the sample. In the present work, the rota- 
tional profile of 56 stars is studied. In total, there are 300 objects 
with rotational profile studied by line profile analysis, also yield- 
ing precise projected rotational velocities vsin/. Many of the 
stars studied in the present work display line profiles which can- 
not be studied by line profile analysis because of asymmetries 
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Fig. 3. (a) The distribution of projected rotational velocities 
vsin/ is shown for those stars for which measurements could 
be obtained from the analysis of the zeros of the Fourier trans- 
form of the overall broadening profile. Mesurements with upper 
limits on v sin i are omitted. The grey-shaded area represents the 
distribution of the sample of the previous work (Reiners et al.), 
the hashed area the sample of the present work. The white area 
shows the distribution of the combined sample. - (b) The distri- 
bution of measurements of — is shown for the stars with resolved 
q\ 

rotational profiles. The layout follows Fig. |3(a)| 



caused by spots or multiplicity. However, information on v sin i 
can still be obtained, v sin i is inferred for 68 stars and upper lim- 
its for further 68 objects. These stars are no longer considered in 
the present work but the v sin i measurements are tabulated in 
Table[T] 

In the present work, ten stars show clear signatures of dif- 
ferential rotation between a - 10% and 54%. While three of 
these are new discoveries, s even objects belong to the sampl es of 
iReiners & Schmittl (l2003bl) and lReiners & Schmittl j2003al) and 
are now identified or confirmed based on high-resolution CES 
spectra. Including previous work, there are 33 differential rota- 
tors detected by line profile analysis (excluding those possibly 
affected by multiplicity). 

Three further stars with extremely fast rotation show line 
profiles indicative of differential rotation. However, in these 
cases, the feature is plausibly caused by gravitational darkening 
in the regime of rigid rotation (see Sect. 13.4) . 



The amount of differential rotation of six stars is below 6 % 
which is below our detection limit and consistent with rigid ro- 
tation. Yet, as is the case for many other objects with unde- 
tected differential rotation, small rates of (relative) differential 
rotation - and even strong amounts of horizontal shear as is dis- 
cussed later on - are still possible. Two F stars (HD 104731 and 
HD 124425) with T eS * 6500 K and vsinz < SOkms" 1 display 
the lowest values of ^ measured so far by line profile analy- 
sis corresponding to differential rotation rates of 54 % and 44 %, 
respectively. Five stars show signatures which can be explained 
by anti-solar differential rotation or more plausibly by rigid rota- 
tion with cool polar caps. In total, there are 43 stars with spectra 
consistent with rigid rotation. 

6. Rotation and differential rotation in the HR 
diagram 

The distribution of differential rotators in the HR diagram is of 
particular interest since it relates the frequency of differential 
rotation to their mass and evolutionary status. 

To construct the HR diagram, homogeneous photometric and 
stellar data are used for the sample of the present work. ( B -V) 
colours, V band magnitudes and parallaxes were drawn from 
the Hipparcos catalogue when available and from Tycho-2 oth- 
erwise. Bolometric corrections and effective temperatur es T e g 
were c alculated from (B - V) using the calibration of iFlowerl 
(fl996h . Absolute V band magnitudes My were inferred from 
the apparent magnitudes and the parallaxes. Radii are calculated 
from effective temperature and bolometric magnitude which is 
derived from absolute V band magnitude. 

The study of differential rotation throughout the HR dia- 
gram done in the present work includes previous analyses by 
Reiners et al. (2003-2006). Not all photometric and basic stel- 
lar data used in the present work are equally available from 
there. Therefore, data needs to be complemented as consistently 
as possible and without changing results previously obtained. 
Therefore, photometry was adopted from Reiners et al. (2003- 
2006) when available and otherwise completed according to the 
present work. Stellar parameters of previously analyzed stars are 
adopted from Reiners et al. when available. Otherwise, they are 
derived in the same way as described above for the data of the 
present sample. Table |2]presents rotational data and basic stellar 
data for all stars studied by line profile analysis. 

Sometimes the stars have been studied more than once by 
line profile analysis. It is not always the most recent result that 
has been adopted in Table [2] If possible, the most plausible and 
conclusive result is used, for example in cases of peculiar pro- 
files when the line profile could be resolved in separate compo- 
nents later on. Generally, data are preferentially adopted which 
are based on spectra with higher resolution. Also, data with more 
supplemental information given by flags are preferred. 

Approximate surface gravities for all stars are inferred from 
photometry and from mass estimates which in turn are derived 
fr om effective temperatures using the calibration for dwarf stars 
of iGravl (120051 appendix B). Thus, the surface gravities will be 
upper limits only for giants and lower limits in the case of un- 
resolved binaries. The distribution of effective temperature and 
surface gravity is shown in Fig. |4] 

Not all parts of the HR diagram are equally accessible to line 
profile analysis. Figure shows the distribution of the analyzed 
stars in the HR diagram in terms of rotational speed. T he location 
of the stars is compared to evolutionary models of Sies s et al. 
(2000) and the granulation boundary according to Gray & Nagel 
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(Il989h . The granulation boundary indicates the location where 
deep convective envelopes form and the approximate onset of 
magnetic braking. Accordingly, the figure illustrates that Sun- 
like and cooler main-sequence stars are efficiently braked. Also 
the late-type giant stars display slow rotation. Consequently, 
these and most cool dwarf stars are not accessible to the study 
of the rotational profile. Therefore, the present study is generally 
restricted to main-sequence and slightly evolved stars of spectral 
types A and F. 

6.1. Two populations of differential rotators 

The HR diagram in Fig. [6] shows that the present work adds 
several rigid rotators in the hot star region between 8000 and 
10000 K. Three stars are detected - the A stars HD 30739, 
HD 43940, and HD 129422 at the transition to spectral type F 
- with line shapes indicative of differential rotation. However, 
the low values of J- might be caused to a certain extent by grav- 
itational darkening in the regime of rigid body rotation since all 
three objects rotate very rapidly with vsin t > 20 kms" 1 . This 
scenario is suggested by iReiners & Ro ver (2004) for the rapid 
rotator HD 44892 which is the hottest and most luminous dif- 
ferential rotator in Fig. In the cases of HD 6869, HD 60555, 
and HD 109238 they argue, however, that this cannot be the 
sole explanation for the low values of * since rotational speed 
would exceed breakup velocity. These stars are all located at the 
granulation bo undary and display th e strongest absolute hori- 
zontal shear (IReiners & Roved 120041) . There are two more dif- 
ferential rotators close to the granulation boundary at its cool 
side, CI* IC 4665 V 102 and HD 72943 dReinersll2006l) . V 102 
displ ays the strong est horizontal shear AO. of the whole sam- 
ple. [Rfiineri ((2006) argue that a mechanism may be responsible 
for the strong shear at the granulation boundary which is differ- 
ent from the mechanism at work in stars with deeper convective 
envelopes at cooler effective temperatures. 

At early-F spectral types, there is evidence for a lack of dif- 
ferential rotators (shaded area in Fig. |6). At later F and early-G 
spectral types, however, a dense population of differential rota- 
tors exists on the main sequence and a scattered population to- 
wards higher luminosity. At these later spectral types, there are 
HD 104731 and HD 124425, the stars with the highest values of 
relative differential rotation a measured by line profile analysis. 
The object with strongest horizontal shear in this region, how- 
ever, is HD 64185 A and it is the only object there that displays a 
shear strength comparable to the stars at the granulation bound- 
ary. This result has to be regarded with care since HD 64185 A 
is a component of a spectroscopic binary, or possibly a triple 
(SectED. 

6.2. Dependence of relative differential rotation on stellar 
parameters 

Fig. |7(a)| displays the basic quantity measured, i.e. the ratio of the 
zeros of the Fourier transform vs. effective temperature T e g, 
including measurements of Reiners et al. (2003-2006). Values 
of ^ between 1.72 and 1.85 are consistent with rigid body ro- 
tation when accounting for unknown limb darkening. The value 
of 1.76 represents rigid body rotation when assuming a linear 
limb darkening law with a Sun-like limb darkening parameter 
s = 0.6. In the regime of rigid rotation and marginal solar/anti- 
solar differential rotation, the present work does not change the 
overall distribution found by Reiners et al. but the lack of early- 
F type differential rotators between 6700 and 7000 K becomes 
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Fig. 6. The HR diagram with the data of the present work and the results from Reiners et al. (2003-2006). Differential rotators 
are indicated by filled circles while rigid rotators are shown by open circles. Evolutionary models and the granulation boundary 
are indicated as in Fig. [5] The shade highlights the region where no differential rotators are detected. Triangles denote HD 30739, 
HD 43940, HD 129422 which are considered rigid rotators with gravitational darkening (Sect. [6). The fast differential rotators at the 
granul ation boundary are HP 6869, HP 448 92, HP 60555, HP 109238, and C1*IC 4665 V 102 which display strongest horizontal 
shear (R einers & Roverll2004t lReinersll2006l) . Stars possibly affected by multiplicity (flags 'm', 'x', and 'y' in Tables [TJ and |2]l are 
not included. 



more pronounced. Nevertheless, the strongest differential rota- 
tors are located close to this gap. 

The figure corroborates evidence of two different popula- 
tions of differential rotators, one with moderate to rapid rotation 
at the cool side of this gap and one with extremely rapid rotation 
at the granulation boundary at the hot side. At the cool side, stars 
are generally rotating more slowly than stars on the hot side of 
the gap. 

On average, the fraction of differential rotators among stars 
with known rotational profiles significantly decreases with in- 
creasing effective temperature (Fig. |7(b)} . Those fractions are 
estimated from the number counts in bins of effective tempera- 
ture. It is assumed that the number counts originate from a bi- 
nomial probability distribution with an underlying parameter p 
which is the probability that a randomly chosen star among the 
stars with measured rotational broadening is a differential rota- 
tor. From this distribution and the actual number counts of differ- 
ential rotators in each temperature bin, 2cr confidence int ervals 
on the true value of p are derived (following lHengsgQ.967). 

Fig. [8(a)] displays the ratio of the zeros of the Fourier trans- 
form |i vs. the projected rotational velocity v sin i in a way sim- 



ilar to Fig. |7(a)| The dependence of the frequency of differential 
rotation on T e g and v sin i cannot be studied independently since 
vsini and T e s are strongly correlated and thus degenerate in 
what concerns their effect on differential rotation (lReinersl2 006). 
Therefore, it is not a surprise, that Fig. |8(a)| looks very similar to 
Fig. |7(a)| Pifferential rotation is common among slow rotators 
and becomes rare at rapid rotation (see Fig. |8(b)} . From Fig. |7(a)| 
and |8(a)| one notices that almost all differential rotators at the 
granulation boundary are fast rotators with v sin i > 100 kms -1 . 

The strength of differential rotation, in contrast to the fre- 
quency of differential rotation, does not vary for different val- 
ues of effective temperature or projected rotational velocity. The 
lowest values of — measured tend to be lower at cool effective 
temperature and slow rotation but these trends are not signifi- 
cant. 

In summary, the fraction of differential rotators decreases 
significantly with increasing Teg and v sin i. In other words, the 
fraction of hot and rapidly rotating stars among differential rota- 
tors is significantly less than among rigid rotators (see Table|3]l. 
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Table 3. Fraction of hot, giant, and rapidly rotating stars among differential and rigid rotators. These fractions are compared to the 
fractions within the combined sample. 





differential rotators 


rigid rotators 


combined 


fraction of hot stars (r cff > 7000 K) 

fraction of giant stars (log g < 3.5) 

fraction of rapid rotators (v sin i > 50 km s" 1 ) 


45!|* % 
12+] 7 % 
42!$% 


88!* % 
113% 
88!* % 


82!^ % 
12*1 % 
81!|% 



In terms of surface gravity, the fraction of differential rotators 
increases towards high gravity but with the data at hand, differ- 
ences are not significant (Figs. [9(a)] |9(b)| >. There are roughly as 
many giants among the differential rotators as among the rigid 
rotators and the whole sample. We finally recall the reader that 
the sample is comprehensive but incomplete and biased towards 
the selection of suitable targets. 

7. Discussion of horizontal shear 

7. 1 . Measured shear and rotational period 

In order to study the strength of differential rotation, the mea- 
sured quantity ^ is converted to relative differential rotation a 
as described in Sect. l3.4l and via rotational period to absolute hor- 
izontal shear AD. (Eq. [2}. Rotation periods are given in Table [2] 
and are estimated from the v sin i derived and the photometric 
radius. 

When interpreting the measured relative differential rotation 
a, unknown inclination certainly is one of the most important 
uncertainties. Unknown inclination effectively turns the mea- 
surements of a into upper limits because & is an approximate 
function of -t==. However, assuming a uniform distribution of 

Vsin i 

inclination angles, and according to the statistics of a sin i distri- 
bution, much less stars will have low values of sin i while most 
will have sin i < 1 . Although the uncertainties introduced by un- 
known limb darkening and the measurement error of ^ might be 
substantial, only the error bar due to inclination is indicated here 
(represented by the values a<w and orio° introduced in Sect. 13.4b . 

Figs. [10] and QT| present the relation of differential rotation 
with rotational period. The measurements from line profile anal- 
ysis cover rather short periods of a; 1 - 1 d. This is not surprising 
since the study only accesses rapid rotators. Relative differential 
rotation ranges from the detection limit at 5 % to values of more 
than 60 % when assuming an incliation angle of 90 °. This corre- 
sponds to absolute horizontal shear of the order of 0.1-1 radd -1 . 

At each rotational period, a different range of horizontal 
shear is accessible as given by the parallel dotted and dash- 
dotted lines in Fig.QT] The detection limit of a corresponds to a 
minimum detectable shear which decreases with increasing pe- 
riod, e.g. a shear of m 0.01 radd 1 can be detected at a period 
of about 30 d and above. The line indicating a = 100 % corre- 
sponds to the extreme case that the difference of angular veloc- 
ity between the poles and the equator is as large as the equato- 
rial rate of rotation. If this is considered as maximum attainable 
relative differential rotation, no shear higher than * 0.2 radd 1 
will be seen at periods larger than about 30 d, for example. 
Substantial amounts of shear of the order of 1 radd 1 and more 
can only be seen at periods shorter than w 10 d. It is worth to 
note that line profile analysis allows one to detect weakest hori- 
zontal shear at long rotation periods. Then, the measurement is 
only limited by v sin i. 



The accessible range in horizontal shear is not fully covered 
with measurements. Certainly, at long periods, the correspond- 
ing v sin i will be too slow for the measurement by line profile 
analysis as is indicated by the vertical lines in Fig. [10] and QT] 
for a dwarf and a giant star. At short periods of the order of 
1 d, some structure becomes apparent which is related to the fre- 
quency distribution in the HR diagram discussed above. In de- 
tail, two different groups of differential rotators stand out. The 
first group comprises the rapid differential rotators at the granu- 
lation boundary. The second group consists of the cooler differ- 
ential rotators. Both groups cover values of relative differential 
rotation of similar magnitude (Figure [TOl but the second group 
is located at longer periods. Figure Q~JJ however, shows that the 
first group of s tars displays stronger shear than the second group. 
Reiners (2006) already noticed that the objects at the granulation 
boundary have high v sin i around 1 00 kms~ 1 and that all of these 
cluster at short periods at high horizontal shear. Reiners (2006) 
suggest that an alternative process might be at work that is re- 
sponsible for the strong shear observed in the first group. 

An upper envelope can be identified to the horizontal shear 
of the second group while the four established differen tial rota- 
tors a t the granulation boundary remain clearly above. iReinersI 
(2006) identifies an upper envelope to the cooler F-type stars 
which rises between periods of 0.5 and 3 days a nd then declines 
towards larger rotational periods at constant a. Reiner si (120061) 
point out that the rising part of the upper bound to the horizon- 
tal shear of the second group between periods of 0.5 and 3 days 
could also be described by a plateau at AQ as 0.7 radd 1 . Fig.fTTI 
strengthens this inte rpretation and shows an updated version of 
the upper bound of Reiners (2006, fig. 4) suggesting a bit higher 
plateau close to values of AO * 1 radd 1 . The envelope is trans- 
formed to the a scale (Fig.fTOl. The shear of all the F stars in the 
second group is below 1 radd 1 at periods of up to 3 days while 
for longer periods, the shear is below the curve of maximum 
a=l. 

It should be noted here that values of inclination very differ- 
ent from 90° may allow for shear measurements greater than 1 . 
However, the measured shear scales with Vsin i and the proba- 
bility to find an object with sin i very different from 1 is small. 

There are three particular objects, HD 17094, HD 44892, 
and HD 182640 that would be located at the upper envelope in 
Fig. [UJ HD 17094 and HD 182640, however, are possibly af- 
fected by multiplicity while gravitational darkening might be im- 
portant in the case of HD 44892. Therefore, these objects are not 
considered. 

In contrast to the F stars, the shear of the stars at the granu- 
lation boundary at the transition from spectral type A to F shows 
a clear period dependence - though based on a few data points 
only - and seems to line up roughly parallel to the curve a = 1 . 
It cannot be excluded, however, that the line profiles of the hot 
stars with short rotational periods of less than a day are rather 
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Fig. 7. a) The ratio — indicates the amount of differential ro- 
tation and is plotted here vs. effective temperature T e ff. Dotted 
lines indicate the range of * for rigid body rotation and un- 
known limb darkening. The solid line denotes — for the case 
of rigid rotation and Sun-like limb darkening (e = 0.6) Symbol 
size scales with projected rotational velocity vsku as in Fig. [5] 
Open circles denote rigid rotators and filled circles differential 
rotators. The triangles show the cases where the low fraction 
of — is probably caused by gravitational darkening. The data 

point with lowest & represents HD 104731 which displays the 
strongest relative differential rotation discovered in the present 
work. The lack of differential rotators at early-F types can be 
spotted easily. - b) 2cr confidence limit on the fraction of differ- 
ential rotation with respect to effective temperature. Only bins 
with a number of at least 15 objects are displayed. 



due to gravitational darkening, in parts at least, than due to dif- 
ferential rotation. 



7.2. Comparison to theoretical predictions 

Figure s [TOl and QT| compare the measurements to models of 
Kiiker & RudigeJgOOl) who modeled differential rotation for 
an F8 and a G2 star and later for hotter F stars (iKiiker & Riidigerl 



Fig. 8. a) In a way similar to Fig. |7(a)| giAzi is plotted vs. the 
projected rotational velocity vsim. Symbols are the same as in 
Fig. |7(a)| Although v sin i are given by the bottom axis the v sin i 
scaling of symbol size is kept to facilitate the identification of 
data points when comparing to Fig. |7(a)| - b) 2cr confidence 
limit on the fraction of differential rotation with respect to pro- 
jected rotational velocity. 



| 2007h. They describe a s trong dependence on rotational period. 
IKiiker & Riidigerl (2005) notice maxima in the period depen- 
dence of shear in the F8 and G2 models. The maximum of the F8 
star is higher and at shorter rotational periods. They further point 
out that the increase of maximum horizontal shear with increas- 
ing effective temperature is much stronger than the variation due 

to rotational period. 

Th e comparison to the predictions of IKiiker & Riid iger 
(2005) is complicated since these cover longer periods of 4d 
and more. There is only a small overlap with the present work 
between 4 and 10 days. In this range, the measurements of late- 
F type stars scatter widely and are larger than the prediction for 
the F8 star. Only HD 1 14642 agrees nicely with the prediction 
for an F8 star although the rotational period of this particular 
object is not much different from the other late-F differential ro- 
tators. None of the stars studied displays rotational shear below 
the shear predicted for an F8 star which is in agreement with 
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Fig. 9. a) In a way similar to Fig. |7(a)| ^2/^1 is plotted vs. the 
surface gravity log g. Symbols are the same as in Fig. |7(a)| - b) 
2cr confidence limit on the fraction of differential rotation with 
respect to surface gravity. 



the predictions as none of the differential rotators identified has 
spectral type G or later. A cool, slowly-rotating G-type star like 
the Sun (which is also highlighted in Figs. [TOl and fTTli is beyond 
the detection limit. 

Although the observed a is larger than predicted at spec- 
tral type late-F, the total range of relative differential rotation 
a observed roughly agr ees with the total range predicted by 
iKuker & Riidigej d2005). A close inspection of Figs. [TOl and [TTI 
shows that it is not necessarily due to underestimated shear that 
the observed shear seems higher. Instead, the apparent under- 
estimation might also be due to disagreements in period. The 
observed a occur at much shorter rotational periods than the 
predicted data which translates to higher values of shear. The 
consequence is that the measured shear is higher than predicted 
shear. In principle, there is a large uncertainty in observed peri- 
ods because of unknown inclination. However, inclinations very 
different from 90° will result in even shorter periods as is indi- 
cated by the straight solid lines in Figs. [TOl and [TTI 

While a clear trend with rotational period is not discernible 
among the observations of the F stars, the upper envelope to a, 
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Fig. 10. The figure displays relative differential rotation ago- vs. 
estimated period for all differential rotators detected by pro- 
file analysis. The dotted and dashed-dotted lines indicate the 
dependence of a on period for constant absolute shear AO. = 
l.Oradd -1 and 0.1 radd , resp. Open symbols indicate dwarfs 
and filled symbols evolved stars with logg < 3.5. Symbol size 
scales with effective temperature as indicated in the legend. The 
straight solid lines relate the data points to the values derived 
for 10° thus illustrating the error due to inclination. Errors in- 
trinsic to ago- and orio° are omitted for clarity but might be 
substantial. The scaling of symbol size with effective temper- 
ature allows one to compare with the theoretical predictions 
for an F8 star (vertically hashed ) and a G2 star (horizontally 
hashed) (Ktiker & Riidi ger] I2005L width of relations given by 
cases c v = 0.15 and 4/15). The vertical lines indicate period lim- 
its accessible to measurement. The vertical solid line gives the 
shortest rotational period of the stars with a measurement of the 
rotational profile while the other vertical lines denote the periods 
corresponding to the v sin i limit of CES for a dwarf star (short- 
dashed) of 1 solar radius and an evolved star (long-dashed) of 8 
solar radii. The FEROS limit will be at even shorter periods. The 
location of the Sun is also shown (O). The grey solid line gives 
the upper envelope to mid and late-F type differential rotators 
discussed in the text. 



at least, partly has a shape similar to that of the curves predicted 
by theory. It can be noticed from Fig. [10] that the rising parts 
of these curves roughly follow the lines of constant horizontal 
shear. 

The sit uation looks different for hotter F stars. Among later- 
type stars, IKuker & Riidigerl (120071) also modeled F stars up to 
1 .4 M e corresponding to spectral type F5 on the main sequence. 
A total range in horizontal shear is predicted (not shown in 
the figures) which roughly agrees with the horizontal shear ob- 
served. Again, a strong variation will be involved due to the de- 
pendence on rotational period. The rotational periods assumed 
in the calculations are not available to us so that we cannot study 
the behaviour of relative differential rotation a. The theoretical 
calculations agree with observations in that horizontal shear of 
l.Oradd 1 is not exceeded. So far, there are no predictions from 
models of more massive, rapidly rotating which would be very 
interesting however. 
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Fig. 11. The figure displays the absolute shear AQi)o° vs. es- 
timated projected rotation period. The dash-dotted and dotted 
lines indicate absolute shear for constant a - 0.05 (detection 
limit) and 1.0, resp. The other curves and the symbols have have 
the same meaning as in FigfTUl 



There are basic principles, both physical and concep- 
tual, which strongly co nstrain observable shear. According to 
Kuker & Rudiger (2007), as early F-type stars have thin convec- 
tive envelopes, strong horizontal shear of the order of 1 rad d _I 
can only be sustained at rotational periods of the order of 1 day. 
This means that rotation necessarily has to be fast in order to 
sustain strong shear. On the other hand shear that strong cannot 
appear at slow rotation. Fig. [TTJshows that only at short periods, 
relative differential rotation will not be above 100%. In other 
words, the relative differential rotation of a slower rotator with 
similarly strong shear would be larger than 100 %. 



Fig. 12. The figure displays the absolute shear A£2 vs. effec- 
tive temperature for all measurements of differential rotation in- 
cluding previous m easurements by other methods (diamonds, 
Barn es et alJl2005h . compared to t he location of the Sun (o). 
The dashed line represents the fit bv lBarnes et al. (2005). Circles 
identify results from line profile analysis as given in the cap- 
tion to Fig. [TO] Values derived from the -== calibration instead 

Vsm I 

of ago- or ofin° are presented in order to be consistent with pre- 
viously published versions of this figure. Error bars due to un- 
known inclination are omitted for clarity. 

more easily detected at slow rotation whi le they might b e un- 
detected at fast rotation dKiiker & Rudigerll2005tlReinersll2006t 
Kuker & Rudiger 2 007b . As temperature and rotation are corre- 
lated, this might explain the general trend of less detections of 
differential rotation at higher effective temperature and faster ro- 
tation. 



7.3. Horizontal shear and effective temperature 

Figure [12] updates fig. 5 of R einersl (120061) and displays the rela- 
tion of horizontal shear and effective temperature. The measure- 
ments of the present work are added. 

The trend detected by iBarnes et al.l (120051) is generally fol- 
lowed by the results from line profile analysis which fill the plot 
at spectral types F and earlier although the hotter differential ro- 
tators clearly stand out and display stronger shear. At spectral 
type F8 corresponding to an effective temperature of w 6200 K, 
horizontal shear covers a wide range of « 0.1 - l.Od" 1 while 
the stars at the granulation boundary are above that and reach 
AQ. * 3radd -1 . 

7.4. Implications for the frequency of differential rotators 

An interesting question is how far the attainable values of hor- 
izontal shear and the rotational periods are related to the fre- 
quency of differential rotation seen across the HR diagram. The 
detectable values of a play a crucial role. Assuming the same 
shear AQ at different rotational periods, a will be lower at 
shorter periods and no longer detectable below a certain period 
that depends on shear. Therefore, stars with less shear will be 



Table 4. Number of stars with measured rotational profile, dis- 
tinguished by effective temperature and by rotational period. 







early-F 


mid-F 






7050 - 6700 K 


6700- 6350 K 


P< Id 


total 


26 


9 




diff. rot. 





2 


P> Id 


total 


48 


55 




diff. rot 


1 


15 



Together with the upper bound to horizontal shear of F stars, 
this might also explain the lack of differential rotators among 
early-F type stars. Adopting the upper bound to horizontal shear 
of F stars of AO w 1 radd -1 in Fig. [TTJand a detection limit of 
or = 0.05, we can only detect differential rotation in stars ro- 
tating slower than O = ^ « 1 " ^ , i.e. periods longer than 
P = t? » 0.31 days. This means that no differentially rotating 
F star is expected at periods much less than a day. This limit 
cannot be accessed by the measurements since the shortest de- 
tected period among the stars with rotational profile measured 
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is ss 0.4 d. It is instructive to look more closely at stars with 
6700 < T e g < 7050 K corresponding to early-F spectral types 
and compare them to stars with 6350 < T e ff < 6700 K in the 
mid-F range. Furthermore, we distinguish in both groups stars 
with rotational periods shorter than a day and stars with longer 
period (Table 3). First of all, the numbers in the table agree with 
the finding that hotter stars tend to rotate faster. In other words, 
the fraction of early-F type stars with rotational periods less than 
1 d is larger than the fraction of mid-F type stars at the same pe- 
riods. 

Indeed there is no single rapid differential rotator with a 
rotational period of less than a day among the early-F stars. 
However, there are two differential rotators among the mid-F 
stars, approximately one fourth. Similarly, there are 15 differ- 
entially rotating mid-F stars at periods larger than 1 day, again 
one fourth, but there is only one early-F star. While this agrees 
with the previous finding that the frequency of differential ro- 
tators decreases towards hotter stars, it is somewhat unexpected 
that the fractions are the same for both period bins. This indi- 
cates that the rotational periods and the implied detection limit 
of a do not fully explain the gap of differential rotation among 
early-F stars. 

In a certain respect, the lack of differential rotation among 
early-F star s contrasts the res ults from modeling. According to 
models by iKiiker & Riid iger (2007), horizontal shear will be 
higher at hotter effective temperature that would facilitate the 
detection of differential rotation. Therefore, a substantial frac- 
tion of differential rotators must be expected for early-F type 
stars even though they rotate faster than mid-F stars and even 
though, consequently, the detection limit on shear is higher. This 
is not the case however. A possible explanation might be found 
in the details of the period dependence and in particular the ex- 
act rotational periods at the predicted maximum of horizontal 
shear. For example, there will be less detections of differential 
rotation among early-F stars if the corresponding maximum is 
below 1 radd 1 and located at periods shorter than 1 day and if 
at the same time the maximum for mid-F stars is at longer pe- 
riods. More modeling of early-F stars at very short periods is 
clearly needed. 

Figure Q~3] enlarges the hot portion of Fig. Q~2]and shows the 
temperature effect more clearly. The range of shear accessible 
to line profile analysis is shown for all stars with rotational pro- 
files measured. The lower limits to measurable shear are derived 
from the rotational period determined for each star assuming 
a = 0.05. The upper limits are inferred the same way assum- 
ing a - 1 .0. Therefore, these two limits enclose the whole range 
of measurable shear for each star. In accordance to Fig. [TT] high- 
est values of shear are accessed at very short rotational periods 
P < 1 d. 

Error bars due to inclination are omitted. Lower values of 
inclination will essentially increase the shear measurements but 
also raise the limits and the upper bound AO = 1 radd identi- 
fied in Fig.rTTI 

The distribution of the limits with respect to effective temper- 
ature actually reflects the correlation with v sin i as periods were 
calculated from v sin i and photometric radii. The detection lim- 
its generally decline towards cooler effective temperatures since 
rotational periods increase and thus smaller amounts of shear are 
detectable. At the same time, extremely large values like for the 
transition objects at the granulation boundary cannot be detected 
any more. 

A major conclusion from Fig.[T3lis that the fit of B arnes et al.l 
(2005) in Fig. [12] cannot be tested with our data. The detectable 
range of shear is constrained by selection effects. The lower 
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Fig. 13. The figure enlarges the hot portion of Fig. [I2]and dis- 
plays the absolute shear AO. vs. effective temperature for mea- 
surements by line profile analysis. Symbols identify measure- 
ments of differential rotation from line profile analysis as given 
in the caption to Fig.[10l but here assuming an inclination of 90°. 
In addition, the ranges of shear accessible to observation are in- 
dicated by short horizontal lines. The cases of a = 0.05 and 
a = 1 are distinguished by black and grey, respectively. These 
ranges are determined by rotational period alone, in a way that 
is given in Fig.QT] Therefore, the detectable ranges can not only 
be given for those objects which display differential rotation. 
Instead they can be assessed for all objects with the rotational 
profile measured, including the stars that are considered rigid 
rotators. Among these limits indicated by short horizontal lines, 
stars with periods longer than a day are distinguished from stars 
with shorter periods by dotted lines. The two solid (black and 
grey) flexed lines represent envelopes to the bulk of the limits. 
These are based on the maximum v sin i observed which is most 
probably due to sin i< 1 . Error bars are omitted for clarity. The 
dotted line denotes the upper bound on shear of F stars identi- 
fied in FigQT] The dashed line reproduces the fit of lBarnes et al.l 
(120051) . 

bound results from the detection limit on a(= 0.05) while the 
upper bound is given by a = 1 . The correlation of faster rotation 
with higher T e ff explains at least in parts the trend of increasing 
shear with hotter effective temperature. 

The case of high inclination deserves closer inspection since 
Fig. [T3l shows values of shear assuming an inclination of 90° to 
facilitate comparison with Fig.QT] It is a reasonable assumption 
that the stars with the highest v sin i measured will be those with 
sin /<1. Consistently, these stars will have the shortest rotational 
periods so that the upper bound to v sin i corresponds to a lower 
bound to periods. Shear is derived from periods and from a mea- 
sured by line profile analysis such that a lower bound to periods 
corresponds to an upper envelope to the limits on shear. The up- 
per bounds to the bulk of the limits are indicated by the blue and 
red flexed lines in Fig. [13] 

These upper bounds consist of a rising part at temperatures 
of mid-F spectral types and by a flat part at hotter temperatures. 
The bound to the lower limit of detectable shear (black solid 
line) and the upper bound to the shear of F stars of 1 radd 1 
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identified in Sect. 17.11 (dotted line) define a detectable range of 
shear which becomes very narrow towards hotter temperatures 
(» 0.5 - 1 radd 1 at T eff * 6600 K). Therefore, differentially ro- 
tating F stars with horizontal shear below 0.5 radd 1 will not be 
detected if their projected rotational period is shorter than a day. 
However, F stars with shear higher than w 0.5 radd 1 should still 
be detectable even at rotational periods that short. Furthermore, 
the number of lower and upper limits in Fig. [13]at effective tem- 
peratures above 6600 K is large so that there are many suitable 
objects at early-F spectral types. However, all these seem to be 
rigid rotators or, at least, display undetectable rates of differential 
rotation. Therefore, the detection limits to differential rotation do 
not fully explain the lack of differential rotators at early-F spec- 
tral types. 

In summary, three issues have been identified which play 
an important role in explaining the lack of differential rotators 
among early-F type stars: an apparent upper bound to horizontal 
shear of F-type stars, the detection limit on shear which depends 
on rotational period, and the correlation of rotational periods and 
effective temperature. However, these cannot fully explain the 
lack of differential rotators among the early-F type stars. A di- 
rect dependence on temperature is apparent. We speculate that 
the physical conditions and/or mechanisms of differential rota- 
tion change at early-F spectral types. This change might also be 
related to the detection of extremely large horizontal shear at the 
transition to A spectral types. 



8. Summary and outlook 

In the present work, stellar rotation of some 180 stars has been 
studied through the analysis of the Fourier transform of the over- 
all spectral line broadening profile, extending previous work of 
Reiners et al. 2003-2006. In total, the rotation of 300 stars has 
been studied by line profile analysis. Among these, 33 differen- 
tial rotators have been identified. 

In order to study frequency and strength of differential rota- 
tion throughout the HR diagram, particular emphasis was given 
to the compilation of astrometric and photometric data which 
has been drawn homogeneously from the Hipparcos and Tycho- 
2 catalogues. Complications introduced by multiplicity were dis- 
cussed in detail and affected measurements flagged. Multiplicity 
might explain exceptional amounts of differential rotation, e.g. in 
the case of HD 64185 A. The flagged objects were not included 
in the discussion. It will be worthwhile to further study these ob- 
jects since they are are located in interesting regions of the HR 
diagram. 

The results were found to be in good agreement with previ- 
ous observations for stars in common. Substantial deviations can 
be explained by instrumental limitations or peculiar line profiles 
due to binarity or spots. Otherwise discrepancies exceed 5 kms 
in vsini and 0.10 in only when vsim is below the limits for 

line profile analysis (e.g. 12kms _1 for CES and 45kms~ 1 for 
FEROS). A compilation of all stars with new or previous rota- 
tion measurements by line profile analysis was presented. 

The present work detected several rigid rotators among A 
stars. Some rapidly rotating A stars show line profiles probably 
affected by gravitational darkening. As of now, no differential ro- 
tators are known with effective temperatures higher than 7400 K. 

The frequency of detections of differential rotators gener- 
ally decreases with increasing effective temperature and increas- 
ing projected rotational velocity. Effective temperature and rota- 
tional velocity are correlated because of the dependence of mag- 



netic braking on spectral type. This stops us from identifying the 
quantity responsible - temperature or rotation. 

On the other hand, the fraction of differential rotators does 
not vary notably with surface gravity. In the present work, sur- 
face gravity was estimated from photometry to be used as in- 
dicator of the luminosity class. The study of the rotational be- 
havior of evolved stars will certainly benefit from a more accu- 
rate assessment of surface gravit y and allow for a compariso n 
with theoretical predictions (e.g. iKitchatinov &Rudigerlll999l) . 
The analysis of giants will be particularly promising since at the 
same v sin i longer rotation periods can be studied. Of course, 
the challenge is to find giants with sufficiently large v sin i to be 
accessible to line profile analysis. 

The lack of differential rotators around T e g = 6750 K (spec- 
tral type F2-F5) detected in previous work was consolidated. At 
the cool side of this gap, there is a large population of differ- 
ential rotators. The differential rotator with the highest differ- 
ential rotation parameter measured so far by line profile analy- 
sis (HD 104731, -T§h = 54%) is right at the cool edge of this 

Vsini 

gap. This object and also other strong differential rotators in this 
region exhibit moderate rotational velocity. At the hot side of 
the gap at the location of the granulation boundary, all differ- 
ential rotators are rapid rotators (vsini > 100 kms 1 ) and show 
strongest horizontal shear (AO > 1 radd -1 ). 

Theoretical calculations are at hand for F-stars and were 
compared to the observations. While the observed range of hori- 
zontal shear in mid-F type stars agrees with the predicted range, 
the observed values in late-F type stars were found to be much 
larger than predicted. This was explained rather by a discrepancy 
in period dependence than in absolute shear strength. Further 
observations with other techniques are needed to measure differ- 
ential rotation at periods of 20 d and more. Strong shear seems 
possible for very rapid rotators only. Models of more massive 
and rapidly rotating stars are clearly needed. 

Even more, it was found that the observations of F stars do 
not follow a clear period dependence. Still, the upper envelope 
which traces the upper bound to horizontal shear and the curve 
of relative differential rotation or = 1 exhibit a shape similar to 
the predicted period dependence of an F8 and a G2 star. 

Regarding the comparison with theoretical predictions, it is 
worth discussing the role of inclination. In the present work, the 
uncertainties of inclination were properly accounted for by de- 
riving relative differential rotation and horizontal shear assum- 
ing different, extreme values of inclination. A remarkable fact 
is that a better assessment of inclination will not allow for a 
better agreement with the predicted period dependence. Instead, 
limb darkening and the assumed surface rotation law might be 
more critical sources of uncertainties in this respect. This does 
not mean that there is no need to better assess inclination, as it 
causes large part of the uncertainty about measurements of dif- 
ferential rotation. 

The horizontal shear of F stars remains below a plateau of 
AO w lradd -1 . This might explain the low frequency of dif- 
ferential rotation among hotter and rapidly rotating F stars con- 
sidering the detection limit on relative differential rotation a but 
cannot fully account for the gap of differential rotation at early-F 
spectral types. We assume, that conditions change in early-F type 
stars so that differential rotation is inhibited while at somewhat 
hotter temperatures at the transition to spectral type A, differen- 
tial rotation reappears with extreme rates of differential rotation. 

The shear of rapidly rotating A stars was found to be higher 
than 1 radd -1 and possibly increases with decreasing rotational 
period. So far, there are no predictions from models which could 
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explai n the shear of A- type stars. Although iKiiker &~Rvi diger 
(2007) set out to und erstand the strong shear d etected at the gran- 
ulation boundary bv lReiners & Roverl (|2004|) . the stellar models 
discussed are not beyond 1.4 M e , i.e. mid-F type stars. 

The strength of differential rotation generally follows 
the increasing tren d with effective temperature identified by 
Barn es et al.l ^2005) but the trend with effective temperature can 
actually not be tested with our data since the spread is large and 
the detection limits on shear also follow the trend with tempera- 
ture as v sin i and r en - are correlated. 

As the surface rotation law is identified as a possible source 
of uncertainty, it is important to emphasize that the present work 
is based on the assumption of a very simple surface rotation law 
(Eq. Q]). This assumption is reasonable since it is motivated by 
the solar cas e and has been consisten tly used by similar stud- 
ies. However. IKiiker & R udiger (2008) point out that in the case 
of the Sun there are other measurements favouring a rotation 
law d ominated by a co s 4 term of co-latitude instead of the cos 2 
term (Snodgrass 1984). The adoption of such a rotation law will 
introduce a second parameter of differential rotation and might 
change the shear measurements from line profile analysis. 
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Table 1. Results obtained in the present work from the analysis of the broadening profile and pertinent stellar data. The first 25 data rows provide 
measurements from CES spectra while the remainder lists the results from FEROS spectra. The last column provides flags which characterize the 
broadening profile and the type of measurement done for a particular object: d differential rotator, r consistent with Afl = 0, i.e. rigid rotation, 
p anti-solar differential rotation (probably cool polar cap), v only measurement of v sin i, < only upper limit on v sin i, g symmetric profile, a 
asymmetric profile (e.g. spots and multiplicity), f noisy, distorted profile, failed deconvolution, ml spectroscopic binary, m3 spectroscopic triple, 
m? multiple with unknown number of components. For clarity, only one flag is given to indicate peculiarity. See the text for more details. Two 
additional flags refer to indications of multiplicity found in the literature: x photometry affected by unresolved components, and y spectroscopic 
analysis affected by unresolved components. 
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17.4 ± 6.2 


1 


.32 + 0.07 




5.4 




vaxy 


HD43940 




0.14 


8152 


1.91 


265.4+ 19.1 


1 


.53+0.00 


0.31 ± 0.10 


0.4 


5.55 ± 1.79 


df 


HD44762 




0.86 


5136 


-0.32 


4.8 ± 0.2 


1 


.39 ±0.01 




154.7 




<gx 


HD46349 




0.81 


5256 




5.0 ± 0.2 


1 


.17 + 0.01 








<gx 


HD46569 




0.53 


6158 


2.73 


5.6 ± 0.3 


1 


.29 + 0.00 




20.4 




<g 


HD47138 




0.85 


5159 


1.23 


4.8 ± 0.2 


1 


.14 + 0.02 




75.0 




<g 


HD49095 




0.49 


6324 


3.99 


5.8 ± 0.3 


1 


.30 + 0.00 




10.4 




<g 


HD50223 




0.46 


6453 


3.13 


4.4 ± 0.2 


1 


.24 + 0.00 




19.4 




<g 


HD50337 




0.90 


5047 


-1.58 


10.8+ 0.5 


1 


.51+0.00 




129.1 




vgx 


HD53705 




0.62 


5819 


6.00 


4.3 ± 0.2 


1 


.18 + 0.00 




6.7 




<g 


HD54118 


A 


-0.03 


10011 


0.45 


33.3 ± 1.7 


1 


.71+0.00 




4.1 




vm2x 


HD54118 


B 








15.4+ 2.2 


1 


.33+0.00 








vm2x 


HD54605 




0.67 


5653 




13.4 ± 1.9 


1 


.29 + 0.01 








va 


HD55568 




0.27 


7372 


2.71 


134.3+ 6.7 


1 


.81+0.00 


0.00 ±-0.10 


0.6 




rg 


HD55864 


B 


0.44 


6541 


2.51 


4.4 ± 0.2 


1 


.07 ±0.01 




25.1 




<g 


HD57167 




0.35 


6964 


2.57 


78.3+ 3.9 


1 


.76 + 0.00 


0.00 ± 0.03 


1.2 




rax 


HD57623 




0.76 


5386 




5.6 ± 0.3 


1 


.16 + 0.01 








<g 


HD57852 




0.48 


6366 


4.01 


65.6+ 3.3 


1 


.71+0.00 


0.04 ± 0.06 


0.9 


0.28 ± 0.42 


rgx 


HD59067 




0.58 


5964 




5.6 ± 0.3 


1 


.20 + 0.01 








<gy 
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Table\l\continued 



name 




(B-V) 


[K] 


My 


v sin i 
[kms- 1 ] 


£2 

'11 


Vsin i 


P 

sin i 

d 


AQ V sin i 
[radd- 1 ] 


flags 


HD59380 




0.49 


6324 


3.64 


7.7+ 0.4 


1.57 + 0.00 




9.2 




v g 


HD59984 




0.54 


6117 


3.52 


4.1 ± 0.3 


1.11+0.00 




19.8 




<g 


HD60584 




0.47 


6409 


3.63 


40.3 ± 2.0 


1.78 + 0.00 




1.7 




V S 


HD61715 




0.68 


5620 




3.3 ± 0.2 


2.69 + 0.00 








<a 


HD62644 




0.76 


5386 


3.28 


4.3 ± 0.2 


1.21+0.00 




28.8 




<gx 


HD62781 




0.32 


7113 


2.61 


45.1 ± 2.3 


1.72 + 0.00 


0.00 ± 0.11 


2.0 




ra 


HD63077 




0.59 


5927 


4.57 


4.4 ± 0.2 


1.24 + 0.01 




12.2 




<g 


HD63336 




0.48 


6366 


3.39 


5.4 ± 0.3 


1.13 + 0.01 




14.5 




<gy 


HD64185 


A 


0.43 


6587 


3.15 


121.6+ 6.1 


1.64 + 0.00 


0.17 ± 0.08 


0.7 


1.60 ± 0.75 


dm2x 


HD64185 


B 








121.3+ 6.1 


1.71+0.00 


0.05 ± 0.06 






rm2x 


HD64238 




0.37 


6867 




35.0+ 1.7 


1.81+0.00 








vm2x 


HD65228 




0.72 


5499 


-1.74 


7.3 ± 0.4 


1.13 + 0.01 




162.1 




<g 


HD65810 




0.09 


8538 


0.29 


262.2+ 13.1 


1.82 + 0.01 




0.7 




vf 


HD67523 




0.46 


6453 


1.41 


8.0 ± 0.4 


1.20 + 0.01 




23.6 




<a 


HD68808 




0.63 


5784 




10.0+ 0.5 


1.21+0.01 








v g 


HD70761 




0.38 


6820 




7.3 ± 0.4 


1.23 + 0.03 








y gy 


HD71297 




0.22 


7648 


2.04 


5.2 ± 0.3 


1.30 + 0.00 




19.1 




<gx 


HD72737 




0.58 


5964 




5.3 ± 0.3 


1.24 + 0.00 








<gy 


HD73072 




0.39 


6771 




6.1 ± 0.3 


1.09 + 0.04 








<g 


HD74180 




0.67 


5653 




21.7 ± 6.0 


1.34 + 0.06 








va 


HD74280 




-0.19 


16154 


-1.48 


99.2+ 5.0 


1.83 + 0.01 


0.00 ±-0.12 


2.2 




rf 


HD74918 




0.90 


5047 


0.26 


4.6 ± 0.2 


1.26 + 0.00 




130.2 




<gx 


HD75276 




0.55 


6078 




7.2 ± 0.4 


1.22 + 0.01 








<g 


HD76653 




0.48 


6366 


3.79 


10.3 + 0.5 


1.56 + 0.00 




6.3 




vg 


HD79698 




0.85 


5159 


-0.28 


5.5 ± 0.3 


1.28 + 0.00 




130.7 




<g 


HD79807 




0.83 


5207 


-0.57 


3.8 ± 0.2 


1.15 + 0.01 




211.0 




<g 


HD80558 




0.47 


6409 




51.5 ± 4.7 


1.47 + 0.00 








<m? 


HD81136 




0.90 


5047 


-0.47 


4.9 ± 0.2 


1.14 + 0.00 




171.2 




<g 


HD81169 




0.89 


5068 


1.14 


4.4 ± 0.2 


1.20 + 0.00 




89.7 




<gx 


HD85396 




0.90 


5047 


1.59 


4.3 ± 0.2 


1.16 + 0.00 




75.4 




<g 


HD101379 




0.80 


5282 


-0.66 


12.4 ± 0.6 


2.29 + 0.00 




64.7 




vgxy 


HD101615 




0.04 


9026 


1.50 


18.4+ 1.0 


1.93 + 0.02 




5.2 




va 


HD101947 




0.78 


5333 




29.1 ± 4.6 


1.25 + 0.02 








vax 


HD105151 


B 








32.7 ± 5.6 


1.24 + 0.00 








vm2 


HD105151 


A 


0.61 


5855 


-0.25 


30.3+ 1.5 


1.66 + 0.01 




16.8 




vm2 


HD105211 


A 


0.35 


6964 


2.67 


46.1 ± 2.3 


1.92 + 0.00 




1.9 




vm2 


HD105211 


B 








37.7 ± 1.9 


1.95 + 0.00 








vm2 


HD 105452 




0.33 


7063 


3.25 


16.9 ± 1.5 


1.42 + 0.07 




3.9 




vax 


HD 105702 




0.35 


6964 


2.51 


27.8+ 1.4 


1.86 + 0.00 




3.5 




v g 


HD108968 




0.62 


5819 




22.0+ 1.8 


1.49 + 0.00 








vax 


HD 109272 




0.86 


5136 


2.15 


4.0 ± 0.2 


1.23 + 0.02 




59.6 




<g 


HD1 10951 




0.32 


7113 


0.93 


17.4 ± 1.4 


2.07 + 0.01 




11.0 




vgx 


HD111613 




0.34 


7014 




27.3 ± 6.0 


1.13 + 0.00 








vm2 


HD1 11968 




0.22 


7648 


0.86 


92.4+ 4.6 


1.84 + 0.00 


0.00 ±-0.16 


1.8 




rm2 


HD113415 




0.55 


6078 


4.14 


4.2 ± 0.2 


1.17 + 0.00 




14.7 




<gy 


HD 113823 




0.44 


6541 




7.4 ± 0.4 


1.19 + 0.01 








<g 


HD 116235 




0.11 


8373 


1.90 


19.3 ± 1.0 


1.87+0.01 




4.6 




vgx 


HD 116457 




0.41 


6678 


2.35 


37.6+ 1.9 


1.84 + 0.00 




3.0 




v g 


HD 118098 




0.11 


8373 


1.62 


221.6+ 11.1 


1.83 + 0.00 


0.00 ±-0.15 


0.5 




rf 


HD 118646 




0.43 


6587 


2.46 


32.7 ± 1.6 


1.78 + 0.00 




3.4 




vax 


HD121107 




0.85 


5159 




15.7 ± 2.2 


1.32 + 0.00 








vg 


HD125283 




0.08 


8625 


1.75 


248.4+ 12.4 


1.85 + 0.01 


0.00 ±-0.18 


0.4 




rf 


HD 126722 




0.09 


8538 


1.88 


94.4 + 4.7 


1.71+0.01 


0.04 ± 0.06 


0.9 


0.27 ± 0.41 


rg 


HD126868 




0.69 


5589 


1.88 


14.8+ 0.7 


1.64 + 0.01 




14.4 




vg 


HD128898 




0.26 


7426 


2.18 


12.1 ± 0.6 


1.62 + 0.00 




8.2 




vg 


HD 129422 




0.31 


7164 


2.05 


201.7+ 10.1 


1.67 + 0.00 


0.12 ± 0.07 


0.6 


1.35 ± 0.79 


df 


HD 129956 




-0.02 


9840 


-0.69 


82.9 ± 4.1 


1.75 + 0.00 


0.00 ± 0.06 


2.9 




rg 


HD 130701 




0.66 


5684 




7.4 ± 0.4 


1.15 + 0.00 








<g 


HD133683 




0.68 


5620 




4.7 ± 0.2 


1.14 + 0.01 








<a 
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Table\l\continued 



name 




(B-V) 


T e g 
[K] 


My 


v sin i 
[kms" 1 ] 


*?2 

( !\ 


(X 

Vsin i 


p 
sin i 

d 


AQ V sin i 
[radd- 1 ] 


flags 


HD135153 




0.37 


6867 




3.9 ± 0.2 


1.09 + 0.01 








<g 


HD136359 




0.49 


6324 


2.55 


19.5+ 1.0 


1.94 + 0.01 




6.0 




v 8 


HD 142049 




0.35 


6964 


2.36 


16.1+ 0.8 


1.75 + 0.05 




6.4 




V S 


HD 147084 




0.76 


5386 




4.7 ± 0.2 


1.12 + 0.01 








<g 


HD153363 




0.41 


6678 


3.22 


36.3+ 1.8 


1.68 + 0.00 




2.1 




vax 


HD155555 


A 


0.80 


5282 


4.38 


34.7 ± 2.3 


2.01+0.00 




2.3 




vm2 


HD155555 


B 








42.2 ± 7.4 


1.24 + 0.00 








vm2 


HD156897 




0.39 


6771 


3.27 


19.5 ± 1.0 


1.94 + 0.01 




3.7 




v g 


HD157919 




0.40 


6725 


1.61 


44.5 + 2.2 


1.80 + 0.00 


0.00 ± -0.07 


3.5 




»'g 


HD 160032 




0.41 


6678 


3.06 


16.4 ± 1.3 


1.50 + 0.07 




5.0 




v g 


HD160915 




0.47 


6409 


3.64 


11.8 ± 0.6 


1.64 + 0.00 




5.8 




v g 


HD161592 




0.60 


5891 




26.0+ 4.8 


2.55 + 0.00 








<ax 


HD 197692 




0.43 


6587 


3.30 


40.9+ 2.0 


1.69 + 0.00 




1.8 




va 


HD 198001 




0.00 


9530 


-0.46 


118.0+ 5.9 


1.89 + 0.00 


0.00 ±-0.30 


1.9 




Pg 


HD 199260 




0.51 


6240 


4.09 


13.7 ± 0.7 


1.82 + 0.01 




4.3 




v g 


HD 199684 




0.40 


6725 


3.01 


22.0+ 1.1 


1.80 + 0.00 




3.7 




vg 


HD200163 




0.42 


6632 


2.58 


43.8 ± 2.2 


1.80 + 0.00 




2.4 




vg 


HD2 10302 




0.49 


6324 


3.58 


14.1 ± 0.7 


1.62 + 0.01 




5.2 




vg 


HD2 10848 




0.50 


6282 


1.43 


6.3 ± 0.3 


1.22 + 0.00 




31.6 




<g 


HD213135 




0.36 


6916 


2.83 


81.0+ 4.1 


1.76 + 0.00 


0.00 ± 0.03 


1.0 




rg 


HD215789 




0.08 


8625 


0.52 


235.1+ 11.8 


1.89 + 0.00 


0.00 + -0.30 


0.7 




Pgx 


HD2 19571 




0.41 


6678 


2.38 


79.4 ± 4.0 


1.72 + 0.00 


0.03 ± 0.06 


1.4 


0.13+ 0.27 


rax 
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Table 2. Compilation of all stars measured to date by line profile analysis and pertinent stellar data. Line profile measurements (v sin i, ^ , -t= , 

Q. V sin i, and flags) are adopte d f rom the source indicated in the last column: 1 this work (C ES measurement s), 2 this wor k (FEROS meas urements), 
3 lReiners & Schmittl j2003bT) . 4 lReiners & Schmittl ( 120033) , S lReiners & Roved d2004l) , 6 iReinersI j20M table Bl), 7 iReinersI dlOOd table B2). 
The basic stellar data (T c g, My, and ■£-) are only partly taken from the given sources as is described in mor e detail in the main body of this paper. 
Flags are given as in TableQ~]for the present work which widely follows the use of flags in previous work. In Reiners & Schmittl d2003al) . there are 
additional flags b for suspected blended multiples, s for suspected spotted stars, and c for stars with symmetric profile but which are candidates for 
spottedness. 





1 eff 


lvi v 


v sin i 


92 

</l 


a 
Vsin i 


p 

sin i 


A O A/ci n i 
ZA1 L V Mil I 


nags 






[K] 




[kms '] 




[d] 


[radcr 1 ] 






HD 432 


6763 


0.96 


71.0+ 3.6 


1.78 ± 0.03 


0.00 ± 0.04 


3.0 






6 


HD 493 


6678 


2.05 


116.8+ 5.8 


1.68+ 0.00 


0.10+ 0.06 


1.1 


0.56 ± 0.34 


dgy 


2 


HD 693 


6366 


3.51 


3.8 ± 0.8 






19.4 






3 


HD 739 


6496 


3.55 


2.4+ 1.2 






28.9 




< 


3 


HD 1581 


6002 


4.56 


2.3 + 0.4 






22.7 




< 


3 


HD2151 


5855 


3.45 


3.3+ 0.3 






28.1 






3 


HD 2726 


6916 


2.48 


13.5+ 1.5 






7.3 




X 


3 


HD 3302 


6453 


2.72 


17.8+ 0.8 






5.8 






3 


HD 4089 


6161 


2.75 


23.5+ 1.2 


1.82 ± 0.02 


0.00 + -0.08 


4.8 




X 


6 


HD4125 


7914 


1.68 


15.1 ± 4.7 






7.8 






5 


HD4150 


9261 


0.03 


133.1+ 6.7 


1.79 ± 0.00 


0.00 + -0.06 


1.4 




rm2x 


2 


HD 4247 


6825 


3.08 


42.7+ 2.1 


1.77 ± 0.04 


0.00+ 0.09 


1.8 






6 


HD 4338 


7123 


1.70 


88.4+ 2.7 


1.80+ 0.15 


0.00+ 0.15 


1.6 






5 


HD 4757 


6706 


1.34 


93.8+ 4.7 


1.73 ± 0.03 


0.00 ± 0.14 


1.9 






6 


HD 4813 


6240 


4.22 


2.6 ± 0.8 






21.4 




< 


3 


HD6178 


8612 


1.28 


78.7+ 3.6 


1.73 ± 0.16 


0.00+ 0.26 


1.6 






5 


HD 6245 


5047 


1.10 


5.1 ± 1.8 


1.05+ 0.00 




79.8 




<g 


2 


HD 6595 


5090 


0.29 


11.4+ 0.6 


2.42 ± 0.00 




50.5 




<m2x 


2 


HD 6706 


6551 


2.77 


46.0+ 2.3 


1.83+ 0.06 


0.00 ±-0.01 


2.1 






6 


HD 6793 


5090 


0.70 


5.8 ± 3.5 


1.19 ± 0.00 




82.3 




<g 


2 


HD 6869 


7390 


3.01 


95.5 + 4.6 


1.55 ± 0.11 


0.28+ 0.17 


0.8 


2.34 ± 1.42 


d 


5 


HD 6903 


6273 


3.38 


87.7 ± 4.4 


1.69+ 0.02 


0.08 ± 0.07 


1.0 


0.52 ± 0.45 




6 


HD 7398 


6986 


2.23 


43.8+ 1.3 






2.6 






5 


HD 7788 


6366 


3.50 


61.1 + 3.1 


1.73 ± 0.00 


0.00 ± 0.09 


1.2 




ra 


2 


HD 8351 


7367 


1.34 


81.5+ 2.3 






1.9 






5 


HD 8556 


6725 


2.66 


25.8+ 0.8 






3.7 






3 


HD 9906 


7014 


2.10 


73.8+ 7.8 


1.56+ 0.16 




1.6 




vay 


2 


HD 10148 


6964 


1.34 


222.6+ 11.1 


1.79 ± 0.00 


0.00 ± -0.06 


0.7 




rg 


2 


HD 10453 


6541 


3.33 


7.4+ 0.4 


1.25 ± 0.00 




10.2 




<gy 


2 


HD 10700 


5499 


5.68 


1.8+ 0.1 






21.7 




< 


3 


HD 10800 


5819 


3.71 


1.8 ± 0.6 






46.4 




< 


3 


HD 11171 


7063 


3.03 


58.5+ 2.9 


1.79 ± 0.00 


0.00 + -0.05 


1.3 




ra 


2 


HD 11413 


8867 


0.48 


128.4+ 15.1 






1.3 






5 


HD 11956 


7873 


0.35 


107.2+ 3.7 


1.72 ± 0.12 


0.00 ± 0.22 


2.0 






5 


HD 11995 


6783 


2.60 


47.9+ 1.6 






2.1 






5 


HD 12055 


5136 


0.43 


5.5+ 0.3 


1.23 ± 0.00 




95.8 




<gx 


2 


HD 12230 


7014 


2.72 


206.0+ 10.3 






0.4 




bx 


4 


HD 12438 


5090 


0.68 


4.9+ 0.8 


1.20 ± 0.00 




98.0 




<g 


2 


HD 13445 


5256 


5.93 


2.3+ 0.2 






16.9 






3 


HD 13480 


5359 


1.21 


35.8+ 3.1 






9.1 




sx 


4 


HD 13555 


6496 


2.84 


3.8 ± 1.0 






25.4 






3 


HD 15233 


6725 


1.91 


129.1+ 6.5 


1.76 ± 0.00 


0.00+ 0.01 


1.1 




ra 


2 


HD 15318 


10396 


0.61 


57.6+ 2.9 


1.81 ± 0.00 


0.00 + -0.09 


2.1 




rgx 


2 


HD 15524 


6592 


2.44 


59.8+ 3.0 


1.81 ± 0.08 


0.00 ± 0.09 


1.9 






6 


HD 15798 


6496 


2.78 


4.6+ 0.8 






21.6 




X 


3 


HD 16195 


7886 


2.11 


145.2+ 5.4 






0.6 






5 


HD 16417 


5717 


3.74 


2.5+ 0.1 






34.2 




< 


3 


HD 16538 


6366 


3.08 


4.7+ 0.2 


1.27 ± 0.06 




19.3 




<g 


2 


HD 16555 


7267 


2.13 


6.6+ 2.2 


1.23 ± 0.00 




16.0 




<m2x 


2 


HD 16620 


6541 


3.06 


4.8+ 0.6 






17.8 




xy 


3 


HD 16754 B 






6.9 ± 0.3 


1.22 ± 0.00 








<m2x 


2 


HD 16754 A 


8814 


1.76 


13.4+ 1.5 


1.41 + 0.00 




6.5 




vm2x 


2 
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Table\2\continued 



name 


[Kl 


My 


v sin i 
[kms -1 ] 




92 




a 
Vsin \ 


p 

Idl 


AO, V sin i 
[radd -1 ] 


flags 


source 


HD 16825 


6587 


2.52 


9.0+ 0.5 


1.29 ± 


0.03 






12.0 




v o 


2 


HD 16920 


6678 


2.62 


4.0 ± 0.6 










25.1 






3 


HD 16978 


10612 


0.76 


99.5+ 18.6 










1.1 






5 


HD 17051 


6040 


4.22 


4.2+ 0.6 










14.3 






3 


HD 17094 


7141 


2.17 


45.1 + 2.3 


1.49 ± 


0.02 


0.34 + 


0.10 


2.4 


90 + 26 


V 

y 


6 


HD 17168 


9026 


1.06 


50.5+ 2.5 


1.81 ± 


0.01 


0.00 ± 


-0.07 


2.3 




rm2 


2 


HD 17206 


6371 


3.68 


25.6+ 1.3 


1.70 ± 


0.02 


0.07 ± 


0.07 


2.7 


16+ 16 

U. 1 U _!_ U.1U 


\ 


6 


HD 17793 


5047 


-0.01 


4.3+ 0.2 


1.30 + 


0.00 






157.5 






2 


HD 17824 


5025 


1.19 


4.4+ 0.2 


1.16 ± 


0.00 






90.0 






2 


HD 17904 


6632 


1.50 


54.2+ 2.7 










3.1 




ax 


4 


HD 17943 


7711 


1.29 


127.4+ 4.3 


1.78 ± 


0.13 


0.00 + 


0.15 


1.2 






5 


HD 18149 


6541 


2.06 


22.4 ± 1.1 


1.83 ± 


0.00 






6.1 




VCT 


2 


HD 18256 


6332 


2.93 


17.2+ 0.9 


1.71 ± 


0.04 


0.05 + 


0.09 


5.7 


06 + 10 


X 


6 


HD 18622 


7899 


0.62 


65.1 + 7.4 


0.88 ± 


0.28 






3.0 






5 


HD 18692 


6587 


3.14 


84.9+ 4.2 


1.72 ± 


0.00 


0.03 + 


0.06 


1.0 


20 + 39 


rcr 
1 5 


2 


HD 19319 


6964 


1.99 


79.2+ 4.0 


1.74 ± 


0.00 


0.00 + 


0.07 


1.5 




rm2 


2 


HD 20010 


6117 


3.29 


4.0+ 0.7 










22.4 






3 


HD 20121 


6541 


2.71 


64.4+ 3.2 


1.72 ± 


0.00 


0.00 + 


0.11 


1.6 




rf 


2 


HD 20144 


10846 


0.45 


134.7 ± 25.1 










0.9 






5 


HD 20606 


7014 


1.97 


126.6+ 6.3 


1.84 ± 


0.00 


0.00 + 


-0.18 


1.0 




rcr 
A & 


2 


HD 20610 


5047 


0.85 


4.5+ 0.2 


1.15 ± 


0.00 






101.1 




<PV 
^•&J 


2 


HD 20631 


6820 


3.10 


40.5 ± 4.6 


1.74 ± 


0.00 






1.9 




Vcl 


2 


HD 20766 


5751 


5.22 


2.7+ 0.1 










15.9 




< 


3 


HD 20794 


5528 


5.35 


2.0± 0.1 










22.3 




< 


3 


HD 20807 


5891 


4.94 


2.7+ 0.3 










17.1 






3 


HD 20888 


8222 


2.21 


79.3 + 4.0 


1.87 ± 


0.00 


0.00 ± 


-0.25 


1.0 






2 


HD 20894 


5090 


0.10 


4.3+ 0.2 


1.10 ± 


0.01 






146.4 






2 


HD 21024 


6541 


3.17 


18.0+ 3.0 


1.26 + 


0.00 






4.5 




v o 
v o 


2 


HD 21722 


6678 


2.99 


27.3+ 1.4 


1.80 ± 


0.00 






3.1 






2 


HD 22001 


6601 


2.98 


13.2+ 0.7 


1.83 ± 


0.07 


0.00 + 


0.02 


6.6 






6 


HD 22701 


6610 


2.70 


55.0+ 2.8 


1.83 ± 


0.03 


0.00 ± 


-0.08 


1.8 






6 


HD 23249 


5025 


3.74 


2.3+ 0.5 










53.0 




< 


3 


HD 23754 


6518 


2.98 


13.8+ 0.7 


1.87 ± 


0.05 


0.00 ± 


-0.13 


6.5 






6 


HD 24357 


6964 


2.88 


65 8 + 3 3 


1.82 ± 


0.05 


0.00 ± 


-0.01 


1.2 




Q 


4 


HD 24744 


5891 


-0.18 


4.8 ± 0.2 


1.20 + 


0.06 






100.9 






2 


HD 24863 


7586 


0.20 


264.1 ± 12.8 










0.9 






5 


HD 25202 


7164 


2.60 


164.7 ± 8.2 


1.78 ± 


0.06 


0.00 + 


0.11 


0.5 






4 


HD 25457 


6333 


4.07 


18.0+ 0.9 


1.71 ± 


0.02 


0.05 + 


0.07 


3.2 


0.10+ 0.14 




6 


HD 25570 


6867 


2.67 


34.3+ 1.7 










2.7 






4 


HD 25621 


6091 


2.26 


16.7 ± 0.8 


1.73 ± 


0.03 


0.00 + 


0.14 


8.6 






6 


HD 25867 


6964 


3.01 


45.4+ 2.3 










1.7 






4 


HD 25945 


7113 


2.41 


56 0+ 2 8 


1.76 ± 


0.00 


0.00 ± 


0.02 


1.7 




rcr 
A S 


2 


HD 26612 A 


7063 


1.50 


220.1 ±11.0 


1.71 ± 


0.00 


0.04 + 


0.06 


0.7 


37+ 56 


rm2 


2 


HD 26612 B 






51.7+ 2.6 


1.75 ± 


0.02 


0.00 + 


0.08 






rm2 


2 


HD 27176 


7372 


2.02 


100 8+ 5 










1.1 




bx 


4 


HD 27290 


7164 


2.72 


59.5 ± 3.0 


1.71 ± 


0.00 


0.06 ± 


0.06 


1.4 


0.27 ± 0.27 


ro 
i f 


2 


HD 27442 


4713 


3.30 


2.9+ 0.3 










63.4 




X 


3 


HD 27459 


7648 


1.89 


78.3+ 3.9 


1.78 ± 


0.05 


0.00 + 


0.09 


1.4 




Q 


4 


HD 28052 


7426 


1.15 


248.4+ 12.4 










0.6 




bv 


4 


HD 28271 


6117 


2.71 


33.2+ 1.7 










3.5 






4 


HD 28525 


5183 


0.34 


4.7+ 0.2 


1.25 ± 


0.01 






113.8 




<PX 


2 


HD 28677 


6981 


2.76 


134.8+ 6.7 


1.77 ± 


0.03 


0.00 + 


0.07 


0.6 






6 


HD 28704 

XXX-/ O / \Ji 


6672 


2.43 


88.1 ± 4.4 


1.79 + 


0.03 


0.00 + 


0.02 


1.2 




X 


6 


HD 28763 


8690 


1.23 


102.2+ 7.7 


1.85 + 


0.58 


0.00 + 


0.49 


1.2 






5 


HD 29116 


6916 


2.13 


107.6+ 5.4 


1.77 ± 


0.00 


0.00 + 


-0.01 


1.1 




rg 


2 


HD 29391 


7319 


2.92 


71.8+ 3.6 










1.0 




s 


4 


HD 29875 


7080 


3.39 


47.8 ± 2.4 


1.82 ± 


0.06 


0.00 + 


0.02 


1.3 






6 


HD 29920 


7825 


0.96 


96.8+ 3.7 


1.76 ± 


0.18 


0.00 + 


0.24 


1.6 






5 


HD 29992 


6742 


2.64 


97.5 + 4.9 


1.75 ± 


0.04 


0.00 + 


0.13 


1.0 






6 
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Table\2\continued 



name 




My 


v sin i 




12 
</l 


a 
Vsin i 


P 

sin i 


AO, V sin i 


flags 


source 




[K] 




[kms" 1 ] 






[d] 


[radcr 1 ] 






HD 30020 


5751 


0.51 


7.6+ 0.4 


1.06 ± 


0.00 




49.4 




<g 


2 


HD 30034 


7481 


1.97 


103.6+ 5.2 


1.82 ± 


0.06 


0.00+ 0.02 


1.0 




c 


4 


HD 30652 


6408 


3.59 


17.3+ 0.9 


1.78 ± 


0.03 


0.00+ 0.04 


4.1 






6 


HD 30739 


9392 


0.48 


261.4+ 13.5 


1.59 ± 


0.00 


0.23 + 0.09 


0.6 


2.60 ± 1.02 


dg 


2 


HD 30912 


6916 


0.81 


207.0+ 10.4 


1.79 ± 


0.05 


0.00 ± 0.07 


1.0 






4 


HD 31203 


7014 


3.74 


27.9+ 7.8 


1.67 ± 


0.21 




1.9 




vax 


2 


HD 31444 


5114 


1.20 


4.6 ± 0.2 


1.27 ± 


0.01 




81.4 




<gy 


2 


HD 31625 


7201 


1.76 


70.0+ 5.1 


1.53 ± 


0.37 


0.30+ 0.31 


1.9 


0.98 ± 1.02 




5 


HD 31925 


6496 


2.81 


7.2+ 0.4 


1.15 ± 


0.03 




13.6 




<g 


2 


HD 32008 


5282 


1.85 


4.8+ 0.2 


1.14 ± 


0.01 




52.6 




<g 


2 


HD 32306 


6690 


1.46 


94.9+ 3.5 








1.9 






5 


HD 32743 


6632 


3.28 


22.7 ± 1.1 


1.62 ± 


0.02 


0.19+ 0.09 


3.3 


0.36 ± 0.17 


dg 


1 


HD 33093 


5891 


3.17 


4.7 + 0.2 








22.1 






3 


HD 33167 


6493 


2.10 


47.5 + 2.4 


1.82 ± 


0.03 


0.00 ± -0.05 


2.9 






6 


HD 33256 


6496 


3.12 


9.7+ 1.0 








8.7 






3 


HD 33262 


6158 


4.38 


15.4+ 0.8 


1.68 ± 


0.01 


0.10+ 0.07 


3.5 


0.18 ± 0.13 


dg 


1 


HD 33276 


7164 


-0.06 


59.8+ 3.0 








5.0 




axy 


4 


HD 33875 


9392 


0.69 


124.1+ 6.2 


1.83 ± 


0.00 


0.00 ±-0.15 


1.1 




if 


2 


HD 34721 


6002 


3.98 


4.4+ 0.2 


1.21 ± 


0.00 




15.5 




<g 


2 


HD 35162 


5684 


0.72 


4.7+ 0.2 


1.19 ± 


0.00 




74.4 




<g 


2 


HD 35184 


8083 


1.28 


92.4 ± 2.9 


1.76 ± 


0.12 


0.00+ 0.15 


1.4 






5 


HD 35296 


6060 


4.11 


15.9+ 0.8 


1.75 ± 


0.02 


0.00 ± 0.09 


3.9 






6 


HD 35505 


9973 


1.49 


150.5+ 16.5 








0.6 






5 


HD 35736 


6541 


2.76 


12.3 ± 0.6 


1.67 ± 


0.01 




8.0 




v g 


2 


HD 36150 


8195 


3.10 


76.3 ± 2.2 








0.8 






5 


HD 36553 


5819 


2.26 


5.1+ 0.3 


1.29 ± 


0.02 




32.0 




<g 


2 


HD 37147 


7621 


2.25 


109.9+ 5.5 


1.77 ± 


0.07 


0.00+ 0.14 


0.8 






6 


HD 37306 


9179 


1.73 


147.2+ 14.1 


0.88 + 


0.17 




0.6 






5 


HD 37350 


5751 




12.6+ 3.8 


1.64 ± 


0.21 








va 


2 


HD 37495 


6366 


2.14 


27.2+ 1.9 








5.1 




a 


4 


HD 37788 


7164 


2.38 


32.3+ 2.0 








3.0 






4 


HD 38089 


6496 


2.47 


25.4 ± 1.3 


1.79 + 


0.00 




4.5 




vm2 


2 


HD 38393 


6366 


3.94 


7.7+ 0.3 








7.9 






3 


HD 39070 


5114 


0.86 


4.9+ 0.2 


1.23 ± 


0.02 




89.2 




<gy 


2 


HD 39091 


5891 


4.35 


4.0+ 0.2 


1.12 ± 


0.01 




15.1 




<g 


2 


HD 39587 


5927 


4.83 


8.2 ± 0.1 








5.8 




X 


3 


HD 39937 


5684 


0.41 


7.3+ 0.4 


1.18 ± 


0.01 




55.4 




<g 


2 


HD 40136 


7063 


2.82 


15.5+ 0.3 








5.2 






3 


HD 40248 


6820 




73.4+ 3.7 


1.92 ± 


0.00 








vm3 


2 


HD 40292 


7267 


2.58 


38.1 ± 2.1 








2.2 






4 


HD 41074 


6912 


2.45 


87.8 ± 4.4 


1.78 ± 


0.06 


0.00+ 0.11 


1.1 






6 


HD 41547 A 


6867 


2.03 


4.6+ 0.2 


1.27 ± 


0.02 




27.0 




<m2 


2 


HD 41547 B 






5.7+ 0.3 


1.38 ± 


0.00 








<m2 


2 


HD 41742 


6324 


4.30 


26.7+ 1.3 


1.74 ± 


0.00 




2.0 




vg 


2 


HD 42111 


8717 


-0.63 


287.6+ 14.4 


1.72 ± 


0.01 


0.00+ 0.11 


0.9 




rf 


2 


HD 42301 


9680 


1.02 


301.2+ 15.1 


1.84 ± 


0.00 


0.00 + -0.17 


0.4 




rfx 


2 


HD 42443 


6496 


2.89 


17.4 ± 6.2 


1.32 ± 


0.07 




5.4 




vaxy 


2 


HD 43386 


6512 


3.50 


19.5+ 1.0 


1.83 ± 


0.03 


0.00 ±-0.08 


3.6 






6 


HD 43940 


8152 


1.91 


265.4+ 19.1 


1.53 ± 


0.00 


0.31 ± 0.10 


0.4 


5.55 ± 1.79 


df 


2 


HD 44178 


7204 


1.61 


136.7+ 13.2 








1.1 






5 


HD 44497 


7010 


1.79 


89.4+ 4.5 


1.79 + 


0.03 


0.00 ± 0.02 


1.5 






6 


HD 44762 


5136 


-0.32 


4.8+ 0.2 


1.39 ± 


0.01 




154.7 




<gx 


2 


HD 44892 


7415 


0.49 


148.4+ 6.1 


1.64 ± 


0.14 


0.17 ± 0.23 


1.5 


0.69 ± 0.94 


d 


5 


HD 44958 


7648 


2.45 


106.5+ 3.5 


1.76 ± 


0.12 


0.00 ± 0.17 


0.8 






5 


HD 46273 


6674 


2.10 


106.9+ 5.3 


1.74 ± 


0.05 


0.00 ± 0.16 


1.2 




xy 


6 


HD 46349 


5256 




5.0+ 0.2 


1.17 ± 


0.01 








<gx 


2 


HD 46569 


6158 


2.73 


5.6+ 0.3 


1.29 ± 


0.00 




20.4 




<g 


2 


HD 47138 


5159 


1.23 


4.8+ 0.2 


1.14 ± 


0.02 




75.0 




<g 


2 


HD 48737 


6496 


2.32 


66.1+ 3.3 


1.78 ± 


0.04 


0.00 ± 0.07 


1.8 






6 



Table\2\continued next page 
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Table\2\continued 



name 


[K] 


My 


v sin i 
[kms" 1 ] 




12 
</l 




a 
Vsin i 


P 

sin i 

[d] 


AO, V sin i 
[radcr 1 ] 


flags 


source 


HD 49095 


6324 


3.99 


5.8+ 0.3 


1.30 + 


0.00 






10.4 




<g 


2 


HD 49434 


7267 


2.74 


85.7+ 4.3 










0.9 




a 


4 


HD 50223 


6453 


3.13 


4.4+ 0.2 


1.24 ± 


0.00 






19.4 




<g 


2 


HD 50277 


7372 


1.77 


268.8 ± 13.4 


1.78 ± 


0.07 


0.00 + 


0.13 


0.5 






4 


HD 50337 


5047 


-1.58 


10.8+ 0.5 


1.51 ± 


0.00 






129.1 




vgx 


2 


HD 50635 


7113 


2.56 


152.5+ 7.6 










0.6 




b 


4 


HD 51199 


6730 


2.06 


91.7 ± 4.6 


1.77 ± 


0.04 


0.00 + 


0.09 


1.4 






6 


HD 51733 


6771 


2.82 


102.3+ 5.1 










0.9 




by 


4 


HD 53705 


5819 


6.00 


4.3+ 0.2 


1.18 ± 


0.00 






6.7 




<g 


2 


HD 54118 A 


10011 


0.45 


33.3+ 1.7 


1.71 ± 


0.00 






4.1 




vm2x 


2 


HD 541 18 B 






15.4+ 2.2 


1.33 ± 


0.00 










vm2x 


2 


HD 54605 


5653 




13.4+ 1.9 


1.29 ± 


0.01 










va 


2 


HD 55052 


6668 


0.63 


81.8+ 4.1 


1.80 ± 


0.04 


0.00 + 


0.02 


3.1 






6 


HD 55568 


7372 


2.71 


134.3+ 6.7 


1.81 ± 


0.00 


0.00 + 


-0.10 


0.6 




rg 


2 


HD 55864 B 


6541 


2.51 


4.4+ 0.2 


1.07 ± 


0.01 






25.1 




<g 


2 


HD 55892 


7113 


2.86 


50.7+ 2.5 


1.93 ± 


0.10 


0.00 ± 


-0.15 


1.5 






4 


HD 56986 


6837 


1.95 


129.7+ 6.5 


1.75 ± 


0.08 


0.00 + 


0.20 


1.0 




X 


6 


HD 57095 


4902 


5.85 


2.4+ 0.1 










20.7 




< 


3 


HD 57167 


6964 


2.57 


78.3+ 3.9 


1.76 ± 


0.00 


0.00 ± 


0.03 


1.2 




rax 


2 


HD 57527 


7549 


2.27 


101.3+ 3.2 


1.75 ± 


0.13 


0.00 + 


0.19 


1.0 






5 


HD 57623 


5386 




5.6+ 0.3 


1.16 ± 


0.01 










<g 


2 


HD 57749 


6964 




40.0+ 1.0 
















3 


HD 57852 


6366 


4.01 


65.6+ 3.3 


1.71 ± 


0.00 


0.04 ± 


0.06 


0.9 


0.28 ± 0.42 


rgx 


2 


HD 57927 


6772 


1.40 


89.5 ± 4.5 


1.75 ± 


0.02 


0.00 + 


0.09 


1.9 






6 


HD 58579 


7053 


1.69 


147.1+ 7.4 


1.81 ± 


0.03 


0.00 + 


-0.03 


0.9 






6 


HD 58634 


7426 




76.2+ 2.8 


1.67 ± 


0.18 


0.12 ± 


0.28 








5 


HD 58728 


6496 


3.24 


30.9+ 2.2 










2.6 




m3x 


4 


HD 58946 


6892 


2.79 


59.0+ 3.0 


1.76 ± 


0.07 


0.00 + 


0.16 


1.5 




X 


6 


HD 59067 


5964 




5.6 ± 0.3 


1.20 ± 


0.01 










<gy 


2 


HD 59380 


6324 


3.64 


7.7+ 0.4 


1.57 ± 


0.00 






9.2 




y g 


2 


HD 59984 


6117 


3.52 


4.1+ 0.3 


1.11 ± 


0.00 






19.8 




<g 


2 


HD 60111 


7181 


3.01 


117.5+ 5.9 


1.80 + 


0.05 


0.00 + 


0.04 


0.6 






6 


HD 60345 


8010 


1.26 


92.3 + 4.6 










1.5 






5 


HD 60532 


6198 


2.39 


5.3+ 0.5 










24.8 






3 


HD 60555 


7145 


1.49 


108.9+ 5.3 


1.52 ± 


0.10 


0.31 + 


0.16 


1.4 


1.38 + 0.71 


d 


5 


HD 60584 


6409 


3.63 


40.3 + 2.0 


1.78 ± 


0.00 






1.7 




v g 


2 


HD 61035 


6986 


3.09 


124.2+ 6.2 


1.80 ± 


0.03 


0.00 ± 


-0.01 


0.6 






6 


HD 61110 


6575 


1.51 


91.1+ 4.6 


1.78 + 


0.04 


0.00 + 


0.07 


1.9 






6 


HD 61715 


5620 




3.3+ 0.2 


2.69 ± 


0.00 










<a 


2 


HD 61749 


8055 


1.52 


112.2+ 4.3 










1.1 






5 


HD 62644 


5386 


3.28 


4.3 ± 0.2 


1.21 ± 


0.00 






28.8 




<gx 


2 


HD 62781 


7113 


2.61 


45.1+ 2.3 


1.72 ± 


0.00 


0.00 + 


0.11 


2.0 




ra 


2 


HD 62864 


9340 


1.58 


72.3 + 4.8 


1.76 ± 


0.25 


0.00 + 


0.32 


1.3 




xy 


5 


HD 62952 


7014 


0.73 


127.5+ 6.4 


1.80 + 


0.08 


0.00 + 


0.11 


1.7 




c 


4 


HD 63077 


5927 


4.57 


4.4+ 0.2 


1.24 ± 


0.01 






12.2 




<g 


2 


HD 63336 


6366 


3.39 


5.4 ± 0.3 


1.13 + 


0.01 






14.5 




<gy 


2 


HD 63540 


7349 


2.59 


38.5+ 1.5 










2.3 






5 


HD 64096 


5891 


4.56 


6.4 ± 0.1 










8.5 






3 


HD 64185 A 


6587 


3.15 


121.6+ 6.1 


1.64 ± 


0.00 


0.17 + 


0.08 


0.7 


1.60 ± 0.75 


dm2x 


2 


HD 64185 B 






121.3+ 6.1 


1.71 ± 


0.00 


0.05 + 


0.06 






rm2x 


2 


HD 64235 


6678 


3.13 


2.8+ 1.3 










28.4 




<xy 


3 


HD 64238 


6867 




35.0+ 1.7 


1.81 ± 


0.00 










vm2x 


2 


HD 64379 


6409 


3.88 


43.1 ± 2.2 


1.72 ± 


0.01 


0.03 + 


0.06 


1.4 


0.13 + 0.27 


ra 


1 


HD 64685 


6838 


3.04 


47.6 ± 2.4 


1.88 + 


0.03 


0.00 ± 


-0.21 


1.6 






6 


HD 65228 


5499 


-1.74 


7.3+ 0.4 


1.13 + 


0.01 






162.1 




<g 


2 


HD 65810 


8538 


0.29 


262.2 ± 13.1 


1.82 ± 


0.01 






0.7 




vf 


2 


HD 65867 


7248 


0.54 


98.7+ 3.3 


1.66 ± 


0.12 


0.13 + 


0.21 


2.4 


0.35 ± 0.56 




5 


HD 65907 


6002 


4.66 


2.4 ± 0.3 










20.9 




< 


3 


HD 65925 


6725 


1.62 


71.6 ± 3.6 










2.2 




by 


4 
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Table\2\continued 



name 




My 


v sin i 




qi 
<-i\ 


a 
Vsin / 


p 


AO, V sin i 


flags 


source 




[Kl 




[kms -1 ] 






Idl 


[radcr 1 ] 






HD 66358 


7909 


0.63 


75.6 ± 15.7 








2.5 






5 


HD 66540 


7249 


0.60 


105 6+ 3 8 


0.87 ± 


0.06 




2.1 






5 


HD 67228 


5751 


3.46 


3.7+ 0.3 








26.0 






3 


HD 67483 


6366 


1.59 


52.3 + 4.1 


1.50 + 


0.07 


33 + 12 


3.4 


61 + 22 


Q 


4 


HD 67523 


6453 


1.41 


8.0 ± 0.4 


1.20 ± 


0.01 




23.6 




<a 


2 


HD 68255 


6158 


4.18 


3.6+ 0.1 








16.3 




x 


3 


HD 68456 


6541 


3.19 


8.8 ± 1.1 


2.25 ± 


0.01 




9.2 




vfx 


1 


HD 68808 


5784 




10.0+ 0.5 


1.21 ± 


0.01 








vo 
v & 


2 


HD 69548 


6705 


3.53 


53.9+ 2.7 


1.77 ± 


0.05 


00 + 11 


1.2 






6 


HD 70060 


7594 


2.14 


105 1 + 3 5 


1.72 ± 


0.12 


0.00+ 0.22 


1.0 






5 


HD 70574 


7693 


2.25 


110.2+ 3.4 


1.76 + 


0.12 


00+ 15 


0.9 






5 


HD 70612 


7994 


2.07 


107 0+ 6 9 








0.9 






5 


HD 70761 


6820 




7.3 + 0.4 


1.23 ± 


0.03 










2 


HD 70958 


6230 


3.53 


45.5+ 2.3 


1.74 + 


0.05 


00+ 16 


1.7 




X 


6 


HD 71141 


8707 


-0.62 


71.5 ± 3.3 


1.83 ± 


0.16 


00+ 12 

UiVU —1— V./ . 1 ^ 


4.1 






5 


HD 71 1 55 


9718 


0.96 


136 5 + 16 2 








0.9 






5 


HD 71297 


7648 


2.04 


5.2 ± 0.3 


1.30± 


0.00 




19.1 




<PX 


2 


HD 71487 


9530 


-0.30 


85 5 + 20 3 








2.4 






5 


HD 72673 


5333 


5.95 


2.7 ± 0.1 








13.7 






3 


HD 72737 


5964 




5.3+ 0.3 


1.24 ± 


0.00 










2 


HD 72943 


6897 


1.81 


56 8 + 2 8 


1.70 ± 


0.06 


07 + 12 

\J m \J 1 _!_ \J a X _ 


2.4 


18+ 32 




6 


HD 73072 


6771 




6.1 ± 0.3 


1.09 ± 


0.04 










2 


HD 73476 


7040 


2.51 


88.2+ 2.8 


1.75 ± 


0.15 


0.00+ 0.22 


1.1 






5 


HD 73752 


5499 


3.94 


3.3+ 0.1 








26.2 






3 


HD 74180 


5653 




21.7+ 6.0 


1.34 ± 


0.06 








va 


2 


HD 74280 


16154 


-1.48 


99.2+ 5.0 


1.83 + 


0.01 


00 + -0 12 


2.2 




rf 


2 


HD 74341 


7914 


2.62 


95.8 + 4.5 


1.77 ± 


0.24 


00 + 30 

\J .\J\J _!_ \J.^J\J 


0.8 






5 


HD 74461 


7279 


1.58 


68.9 ± 3.7 








2.1 






5 


HD 74879 


8520 


1.06 


67.8 + 4.4 








2.1 






5 


HD 74918 

x iiy / r y x u 


5047 


0.26 


4.6 ± 0.2 


1.26 ± 


0.00 




130.2 




<Q\ 
^fe A 


2 


HD 75276 


6078 




7.2 ± 0.4 


1.22 + 


0.01 








<B 


2 


HD 75422 


7589 


2.43 


118.8+ 4.4 


1.75 ± 


0.14 


00+ 19 


0.8 






5 


HD 75486 

XXX-/ / JTUU 


6993 


1.22 


128 1 + 6 4 

x u ■ x _!_ vj m r 


1.79 ± 


0.02 


00 + -0 01 

\J •\J\J _!_ U.U1 


1.4 






6 


HD 75495 


7411 


2.51 


128 6+ 5 


1.75 ± 


0.16 


00+ 23 


0.7 






5 


HD 76143 


6579 


1.58 


83.0+ 4.2 


1.79 ± 


0.03 


00+ 02 


2.0 






6 


HD 76512 


8179 


2.18 


126.4+ 6.2 








0.7 






5 


HD 76582 


7884 


2.58 


90.5 + 4.5 


1.80 + 


0.05 


00+ 04 

V./ ■ V./ V./ _!_ V./ . V./ 1 


0.8 






6 


HD 76653 

XXX/ / \J\J^J *J 


6366 


3.79 


10.3+ 0.5 


1.56 ± 


0.00 




6.3 




vo 
v & 


2 


HD 76932 

XXX/ / \J y £^ 


6198 


4.16 


2.6 ± 0.4 








22.4 






3 


HD 77370 


6678 


3.08 


60.4 ± 3.0 


1.71 ± 


0.03 


05 + 08 


1.3 


23 + 37 


Q 


4 


HD 77601 


6421 


0.44 


140.7+ 7.0 


1.82 + 


0.02 


00 + -0 08 


2.1 






6 


HD 78293 

XXX/ / U _ y *J 


7273 


-0.47 


78.1 + 2.2 


1.74 ± 


0.14 


00 + 22 


4.7 






5 


HD 79698 


5159 


-0.28 


5.5+ 0.3 


1.28 ± 


0.00 




130.7 






2 


HD 79807 


5207 


-0.57 


3.8+ 0.2 


1.15 ± 


0.01 




211.0 






2 


HD 79940 


6397 


0.88 


117.2+ 5.9 


1.78 ± 


0.03 


00+ 04 

V./ ■ V./ V./ _!_ V./ . V_7 1 


2.1 






6 


HD 80558 

XXX/ \J\J^J^J\J 


6409 




51.5 + 4.7 


1.47 ± 


0.00 








<m? 


2 


HD 80586 

xxx/ uu*»uu 


5025 


0.60 


4.8+ 0.4 








107.9 






3 


HD 80671 


6678 


3.13 


7.4± 1.0 


1.34 + 


0.00 




10.7 




<m2x 


1 


HD 81136 


5047 


-0.47 


4.9+ 0.2 


1.14± 


0.00 




171.2 






2 


HD 81169 


5068 


1.14 


4.4+ 0.2 


1.20 ± 


0.00 




89.7 






2 


HD 81809 

x xx/ u i u \J y 


5751 


3.28 


2.9+ 0.3 








36.1 




XV 


3 


HD 81937 


6916 


1.91 


155.2+ 7.8 


1.80 ± 


0.05 


00+ 04 

v./ . v./ v./ _!_ v./ . v./ r 


0.8 






4 


HD 81997 

X XX-/ O X y ./ / 


6471 


3.28 


30.4 ± 1.5 


1.73 ± 


0.01 


00 + Oil 

\J . \J\J ZLL U.l 1 


2.6 






6 


HD 82434 


6867 


2.62 


156.0+ 10.0 








0.6 




bxy 


4 


HD 82554 


6272 


1.32 


129.7+ 6.5 


1.63 ± 


0.05 


0.18+ 0.11 


1.6 


0.71 ± 0.43 




6 


HD 82578 


7342 


2.57 


123.9+ 4.1 


1.78 ± 


0.13 


0.00+ 0.15 


0.7 






5 


HD 83287 


7815 


2.69 


102.5+ 5.1 


1.77 ± 


0.08 


0.00+ 0.16 


0.7 






6 


HD 83446 


8055 


2.10 


130.6+ 5.3 


1.76 ± 


0.17 


0.00+ 0.24 


0.7 




X 


5 


HD 83572 


7643 


2.42 


78.2 ± 2.3 


1.73 ± 


0.12 


0.00+ 0.20 


1.1 






5 
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Table\2\continued 



name 




My 


v sin i 




12 
</l 


a 
Vsin i 


P 

sin i 


AO, V sin i 


flags 


source 




[K] 




[kms" 1 ] 






[d] 


[radcr 1 ] 






HD 83962 


6507 


1.53 


140.3+ 7.0 


1.72 ± 


0.08 


0.00+ 0.26 


1.2 






6 


HD 84607 


7000 


1.78 


93.1+ 4.7 


1.79 ± 


0.01 


0.00 + -0.03 


1.4 






6 


HD 84999 


7267 


1.11 


124.2+ 6.2 








1.4 




s 


4 


HD 85396 


5047 


1.59 


4.3 + 0.2 


1.16 ± 


0.00 




75.4 




<g 


2 


HD 87500 


6820 


1.07 


189.4+ 9.5 








1.0 




b 


4 


HD 87768 


7592 


1.16 


104.7+ 3.6 








1.4 






5 


HD 87783 


5090 


0.93 


4.0 ± 0.1 








107.3 




y 


3 


HD 88215 


6823 


3.04 


97.5 + 4.9 


1.78 ± 


0.05 


0.00+ 0.09 


0.8 




X 


6 


HD 88842 


8076 


1.24 


76.5 + 3.9 








1.8 




y 


5 


HD 88976 


8852 


0.68 


110.3+ 8.9 








1.4 






5 


HD 89025 


7216 


-1.00 


81.3+ 4.1 








5.5 




b 


4 


HD 89254 


7173 


2.42 


63.5+ 3.2 


1.81 ± 


0.02 


0.00 ± -0.05 


1.5 






6 


HD 89328 


7096 


2.37 


135.1+ 4.4 


1.73 ± 


0.13 


0.00+ 0.22 


0.8 






5 


HD 89449 


6398 


3.05 


17.3+ 1.7 


1.44 ± 


0.04 


0.39+ 0.11 


5.2 


0.47 ± 0.13 




6 


HD 89569 


6290 


3.10 


12.2+ 0.7 


1.57 ± 


0.02 


0.26+ 0.10 


7.5 


0.22 ± 0.08 




6 


HD 89571 


7535 


2.54 


133.9+ 6.7 


1.79 ± 


0.07 


0.00+ 0.11 


0.6 




X 


6 


HD 90089 


6674 


3.60 


56.2+ 2.8 


1.70± 


0.09 


0.07+ 0.17 


1.1 


0.39 ± 0.94 


X 


6 


HD 90589 


6916 


2.94 


51.6± 2.6 


1.93 ± 


0.04 


0.00 + -0.31 


1.6 




c 


4 


HD 90611 


7315 


1.89 


116.0+ 3.4 








1.1 






5 


HD 90874 


8810 


1.55 


64.7 + 2.7 


1.76 ± 


0.16 


0.00+ 0.22 


1.6 






5 


HD 91324 


6282 


3.19 


8.3 + 0.4 


1.93 ± 


0.14 




10.7 




vf 


1 


HD 91480 


7014 


3.05 


36.9+ 4.0 








2.0 




a 


4 


HD 91790 


7782 


2.06 


111.1 ± 4.8 


1.73 ± 


0.16 


0.00+ 0.26 


0.9 






5 


HD 91804 


7707 


0.87 


92.1 + 2.8 


1.72 ± 


0.12 


0.00+ 0.21 


1.8 






5 


HD 91889 


6198 


3.76 


3.3+ 0.7 








21.3 






3 


HD 92787 


7113 


2.50 


58.2+ 2.9 


1.84 + 


0.10 


0.00+ 0.07 


1.6 




c 


4 


HD 93344 


7675 


1.29 


157.8+ 7.0 


1.71 ± 


0.17 


0.05 + 0.29 


0.9 


0.33 ± 1.94 


y 


5 


HD 94388 


6366 


2.75 


6.0 ± 1.5 








17.5 






3 


HD 95370 


8178 


0.65 


104.6+ 4.4 








1.7 






5 


HD 96124 


8894 


0.64 


152.4+ 13.3 








1.0 






5 


HD 96202 


6747 


2.34 


93.4+ 4.7 


1.77 ± 


0.05 


0.00+ 0.11 


1.2 




X 


6 


HD 96400 


6912 


1.28 


85.8+ 2.9 


1.75 ± 


0.15 


0.00+ 0.22 


2.1 






5 


HD 97023 


9178 


0.91 


76.7 ± 5.6 








1.8 






5 


HD 98991 


6587 


1.97 


17.2 ± 1.0 








8.1 




X 


3 


HD 99028 


6632 


2.19 


10.5 ± 0.3 








11.8 






3 


HD 99285 


6771 


2.30 


34.1 ± 0.6 








3.3 






3 


HD 99329 


6990 


2.66 


137.9+ 6.9 


1.73 ± 


0.04 


0.00+ 0.16 


0.6 






6 


HD 99380 


8034 


2.08 


114.9+ 4.6 


1.72 ± 


0.16 


0.00 ± 0.26 


0.8 






5 


HD 99453 


6324 


2.99 


4.9+ 1.2 








19.5 




<m2 


4 


HD 100286 


6117 


3.71 


8.0 ± 0.2 








9.2 






3 


HD 100563 


6489 


3.61 


13.5 ± 0.7 


1.67 ± 


0.04 


0.12+ 0.09 


5.0 


0.15± 0.11 




6 


HD 100623 


5256 


6.06 


4.0+ 2.2 








9.2 




<a 


4 


HD 101379 


5282 


-0.66 


12.4 ± 0.6 


2.29 ± 


0.00 




64.7 




vgxy 


2 


HD 101615 


9026 


1.50 


18.4 ± 1.0 


1.93 + 


0.02 




5.2 




va 


2 


HD 101947 


5333 




29.1+ 4.6 


1.25 ± 


0.02 








vax 


2 


HD 102249 


8042 


1.07 


57.7 ± 1.7 








2.6 




X 


5 


HD 102928 


4748 


1.29 


3.5+ 0.4 








129.0 




xy 


3 


HD 103313 


7766 


0.71 


66.6+ 3.3 








2.7 




s 


4 


HD 104036 


7933 


2.06 


89.4+ 3.5 


1.74 ± 


0.16 


0.00+ 0.24 


1.1 






5 


HD 104430 


9991 


0.96 


68.8+ 7.4 








1.7 






5 


HD 104731 


6632 


3.23 


15.9+ 3.2 


1.17 ± 


0.02 


0.54+ 0.11 


4.8 


0.70 ± 0.14 


dg 


1 


HD 104827 


7535 


1.01 


46.0+ 1.5 








3.6 






3 


HD 105151 B 






32.7 ± 5.6 


1.24 ± 


0.00 








vm2 


2 


HD 105151 A 


5855 


-0.25 


30.3+ 1.5 


1.66 ± 


0.01 




16.8 




vm2 


2 


HD 105211 A 


6964 


2.67 


46.1 + 2.3 


1.92 ± 


0.00 




1.9 




vm2 


2 


HD 105211 B 






37.7+ 1.9 


1.95 ± 


0.00 








vm2 


2 


HD 105452 


7063 


3.25 


27.8 ± 4.8 


1.75 ± 


0.08 


0.00+ 0.19 


2.4 




rax 


1 


HD 105702 


6964 


2.51 


27.8+ 1.4 


1.86 ± 


0.00 




3.5 




vg 


2 


HD 105776 


8071 


2.37 


143.6+ 6.3 


1.71 ± 


0.16 


0.05 ± 0.28 


0.6 


0.54+ 3.04 




5 
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Table\2\continued 



name 


?eff 
[XI 


My 


v sin i 
[kms -1 ] 




92 

( /l 




a 
Vsin i 


p 

Idl 


AO, V sin i 
[radd^ 1 ] 


flags 


source 


HD 106022 


6651 


2.28 


77.2+ 3.9 


1.86 ± 


0.06 


0.00 ± 


-0.08 


1.5 






6 


HD 106086 


7553 


1.33 


84.2+ 2.7 


1.69 ± 


0.12 


0.08 + 


0.22 


1.8 


28 + 78 

v_/ ■ _ yj _!_ \j • / yj 




5 


HD 107192 


7014 


2.93 


68.1 + 3.4 










1.2 






4 


HD 107326 


7107 


2.08 


132.2+ 6.6 


1.80 + 


0.05 


0.00 + 


0.04 


0.9 






6 


HD 108722 


6490 


1.71 


97.0 ± 4.8 


1.78 ± 


0.04 


0.00 + 


0.07 


1.7 






6 


HD 108968 


5819 




22.0+ 1.8 


1.49 ± 


0.00 










vax 


2 


HD 109074 


8011 


0.76 


90.8 ± 3.8 










1.9 






5 


HD 109085 


6813 


3.13 


60 + 3 


1.75 ± 


0.05 


0.00 + 


0.14 


1.3 






6 


HD 109141 


6881 


2.84 


135 7+ 6 8 


1.79 ± 


0.03 


0.00 + 


0.02 


0.6 






6 


HD 109238 


7184 


1.31 


103 5+ 3 9 


1.51 ± 


0.11 


0.32 + 


0.16 


1.6 


1 26 + 63 

1 ._V _!_ Vy ■ yj 


d 


5 


HD 109272 


5136 


2.15 


4.0 ± 0.2 


1.23 + 


0.02 






59.6 






2 


HD 109409 


5620 


3.64 


3.0 ± 0.5 










31.4 




V 

y 


3 


HD 109573 

I I L>* \-\J y *J 1 ~J 


10088 


1.70 


1 47 1 + 24 


1.75 ± 


0.66 


0.00 + 


0.56 


0.6 






5 


HD 109584 


7137 


1.48 


123.8+ 4.0 


1.74 ± 


0.15 


0.00 + 


0.23 


1.3 






5 


HD 109585 

■ i ■ — ' i. yj y> yj 


7014 


1.77 


91.1 + 4.6 










1.5 




b 


4 


HD 109799 


7063 


2.80 


34.0+ 6.0 










2.4 






4 


HD 110379 


6916 


3.24 


25.5+ 1.0 










2.8 






3 


HD 110385 


6717 


1.71 


105 2+ 5 3 


1.75 ± 


0.01 


0.00 + 


0.07 


1.4 






6 


HD 1 10682 


7118 


2.35 


124.1 + 3.4 


1.75 ± 


0.12 


0.00 + 


0.17 


0.8 






5 


HD 110834 


6244 


0.99 


133 3+ 6 7 


1.73 ± 


0.06 


0.00 + 


0.20 


1.8 






6 


HD 110951 


7113 


0.93 


17.4+ 1.4 


2.07 + 


0.01 






11.0 






2 


HD 111613 


7014 




27.3+ 6.0 


1.13 ± 


0.00 










vm2 


2 


HD 111812 


5623 


2.87 


63.0+ 3.2 


1.78 ± 


0.05 


0.00 + 


0.09 


2.1 






6 


HD 111968 


7648 


0.86 


92.4+ 4.6 


1.84 + 


0.00 


0.00 ± 


-0.16 


1.8 




rm2 


2 


HD 112131 


8929 


1.65 


142.2+ 11.2 










0.7 






5 


HD 112164 


5784 


2.89 


3.0+ 0.5 










41.0 






3 


HD 112429 


7126 


2.97 




1.77 ± 


0.03 


0.00 + 


0.07 


0.6 






6 


HD 112846 


7686 


1.47 


86 2+ 6 5 










1.6 




x 


5 


HD 112934 


7035 


2.86 


75.3+ 2.7 


0.86 ± 


0.06 






1.1 






5 


HD 113139 


6916 


3.08 


91.7 ± 4.6 










0.8 




bxy 


4 


HD 113415 


6078 


4.14 


4.2+ 0.2 


1.17 ± 


0.00 






14.7 






2 


HD 113823 


6541 




7.4 ± 0.4 


1.19 ± 


0.01 










<s 


2 


HD 113848 


6771 


2.51 


27.0+ 1.5 










3.8 






3 


HD 113852 


9293 


1.37 


66.6 ± 3.7 










1.6 




X 


5 


HD 114371 


6678 


2.70 


4.6 ± 4.0 










21.0 




<m2 


4 


HD 1 14378 

l l l__s _L _L T t yj 


6324 


3.82 


19.9+ 1.0 


1.76 ± 


0.01 


0.00 + 


0.04 


3.3 




X V 


6 


HD 1 14435 


6198 


1.14 


80.1 + 4.0 










2.9 




bv 


4 


HD 1 14642 


6453 


2.48 


11.7 ± 1.0 


1.67 ± 


0.04 


0.11 ± 


0.10 


9.9 


0.07+ 0.06 


da 


1 


HD 114837 


6366 


3.73 


8.8 ± 3.0 










7.6 






4 


HD 114971 


4731 


1.34 


2.5+ 0.1 










178.8 




< 


3 


HD 115383 


5964 


4.04 


7.2+ 1.1 


1.31 ± 


0.01 






9.3 




vf 


1 


HD 115617 


5528 


5.09 


3.9+ 0.9 


1.13 ± 


0.00 






12.8 




<f 


1 


HD 115810 


7372 


1.94 


99.1 + 5.0 


1.82 + 


0.06 


0.00 + 


0.02 


1.1 




Q 


4 


HD 116197 


7659 


0.14 


220.8+ 12.5 


1.68 + 


0.19 


0.10 + 


0.29 


1.1 


55 + 1 59 




5 


HD 1 16235 


8373 


1.90 


19.3+ 1.0 


1.87 ± 


0.01 






4.6 




vox 


2 


HD 116457 


6678 


2.35 


37.6+ 1.9 


1.84 + 


0.00 






3.0 




VCT 

v o 


2 


HD 116568 


6485 


3.20 


36.8+ 1.8 


1.73 ± 


0.01 


0.00 + 


0.11 


2.2 




X 


6 


HD 116831 


7904 


1.65 


136.4+ 4.8 


1.78 ± 


0.14 


0.00 + 


0.16 


0.9 






5 


HD 117176 


5528 


3.68 


3.0+ 0.2 










32.1 






3 


HD 117360 


6496 


3.79 


4.0+ 2.5 










15.6 




< 


4 


HD 117781 


7216 


1.89 


106 0+ 5 3 










1.1 






5 


HD 118098 


8373 


1.62 


221.6+ 11.1 


1.83 ± 


0.00 


0.00 ± 


-0.15 


0.5 




if 


2 


HD 1 18261 


6324 


3.56 


4.7 ± 3.6 










15.6 






4 


HD 118646 


6587 


2.46 


32.7 ± 1.6 


1.78 ± 


0.00 






3.4 




vax 


2 


HD 118889 


7014 


2.71 


140.6+ 7.0 


1.82 ± 


0.06 


0.00 ± 


0.02 


0.6 




cy 


4 


HD 119756 


6809 


3.06 


63.9+ 3.2 


1.78 ± 


0.03 


0.00 + 


0.04 


1.2 




X 


6 


HD 120136 


6437 


3.38 


15.6+ 1.0 


1.57 ± 


0.04 


0.26 ± 


0.11 


5.0 


0.33 ± 0.14 




6 


HD 120987 


6541 


2.87 


8.5 ± 2.5 










11.0 




axy 


4 


HD 121040 


7414 


3.04 


67.8+ 16.5 










1.0 






5 
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Table\2\continued 



name 


[K] 


My 


v sin i 
[kms" 1 ] 




£2 

</l 




a 


P 

sin i 

[d] 


AO, V sin i 
[radcr 1 ] 


flags 


source 


HD 121107 


5159 




15.7 ± 2.2 


1.32 ± 


0.00 










v g 


2 


HD 121370 


6024 


2.36 


13.5+ 1.3 


1.46 ± 


0.03 


0.37 + 


0.10 


10.6 


0.22 ± 0.06 


X 


6 


HD 121416 


4587 


1.12 


2.5+ 0.3 










219.5 




< 


3 


HD 121932 


6964 


1.53 


155.4+ 7.8 


1.75 ± 


0.03 


0.00 + 


0.11 


1.0 






4 


HD 122066 


6395 


2.18 


40.6 ± 2.0 


1.81 ± 


0.01 


0.00 ± 


-0.08 


3.3 






6 


HD 122797 


6725 


2.25 


33.6+ 5.0 










3.5 




a 


4 


HD 123255 


7014 


1.76 


157.8+ 7.9 


1.81 ± 


0.05 


0.00 + 


0.02 


0.8 




c 


4 


HD 123445 


10396 




59.9+ 22.0 
















5 


HD 123492 


8105 


2.08 


105.8+ 3.2 


1.76 + 


0.12 


0.00 + 


0.16 


0.9 






5 


HD 123999 


6117 


2.86 


15.0+ 1.0 










7.3 




xy 


3 


HD 124425 


6324 


2.20 


31.0+ 3.9 


1.37 ± 


0.01 


0.44 + 


0.11 


4.4 


0.62 ± 0.16 


dgx 


1 


HD 124689 


6725 


2.39 


146.9+ 8.4 










0.7 






5 


HD 124780 


7204 


2.21 


70.7+ 3.5 


1.80 + 


0.04 


0.00 + 


0.02 


1.5 






6 


HD 124850 


6075 


2.85 


15.0 ± 0.8 


1.91 ± 


0.04 


0.00 + 


-0.26 


7.4 






6 


HD 124915 


7293 


2.42 


66.9 + 2.0 










1.4 






5 


HD 125276 


6240 


4.72 


2.8+ 0.4 










15.9 






3 


HD 125283 


8625 


1.75 


248.4 ± 12.4 


1.85 ± 


0.01 


0.00 ± 


-0.18 


0.4 




rf 


2 


HD 125442 


7164 


1.49 


148.0+ 10.0 










1.0 




b 


4 


HD 125451 


6820 


3.33 


40.5 + 2.0 










1.7 






4 


HD 125473 


10082 


-0.44 


122.8+ 18.1 










1.8 




X 


5 


HD 126722 


8538 


1.88 


94.4 + 4.7 


1.71 ± 


0.01 


0.04 + 


0.06 


0.9 


0.27 ± 0.41 


»"g 


2 


HD 126868 


5589 


1.88 


14.8+ 0.7 


1.64 ± 


0.01 






14.4 




v g 


2 


HD 127486 


6366 


1.15 


22.4+ 1.1 


1.91 ± 


0.03 


0.00 ± 


-0.27 


9.8 




pa 


1 


HD 127739 


6787 


2.20 


55.8+ 2.8 


1.81 ± 


0.01 


0.00 ± 


-0.08 


2.1 






6 


HD 127785 


7334 


2.57 


15.0+ 4.8 










5.9 






5 


HD 127821 


6601 


3.76 


55.6+ 2.8 


1.75 ± 


0.04 


0.00 + 


0.13 


1.1 






6 


HD 127964 


8187 


0.07 


125.9+ 4.9 


0.59 ± 


0.05 






1.9 






5 


HD 128898 


7426 


2.18 


13.2+ 0.7 


1.81 ± 


0.04 


0.00 ± 


-0.02 


7.5 




ra 


1 


HD 129153 


7592 


2.30 


105.7+ 5.3 


1.78 ± 


0.06 


0.00 + 


0.11 


0.8 




c 


4 


HD 129422 


7164 


2.05 


201.7+ 10.1 


1.67 ± 


0.00 


0.12 + 


0.07 


0.6 


1.35 ± 0.79 


df 


2 


HD 129502 


6695 


2.94 


47.0+ 2.4 


1.80 ± 


0.03 


0.00 ± 


-0.01 


1.8 






6 


HD 129926 


7164 


2.76 


112.5+ 5.6 


1.74 ± 


0.03 


0.00 + 


0.13 


0.7 




c 


4 


HD 129956 


9840 


-0.69 


82.9+ 4.1 


1.75 ± 


0.00 


0.00 ± 


0.06 


2.9 




»"g 


2 


HD 130701 


5684 




7.4 ± 0.4 


1.15 ± 


0.00 










<g 


2 


HD 130819 


6725 


0.92 


3.2+ 0.5 










67.5 






3 


HD 131156 


5499 


5.68 


3.9 ± 0.3 










10.0 






3 


HD 132052 


6964 


2.19 


113.2+ 5.7 


1.77 ± 


0.06 


0.00 + 


0.13 


1.0 






6 


HD 132209 


7202 


1.15 


92.7+ 3.5 


0.89 + 


0.09 






1.9 






5 


HD 132953 


7886 


0.13 


113.3+ 3.8 


1.75 ± 


0.12 


0.00 + 


0.18 


2.0 






5 


HD 133683 


5620 




4.7 + 0.2 


1.14 ± 


0.01 










<a 


2 


HD 134083 


6632 


3.46 


44.4 ± 2.2 


1.67 ± 


0.06 


0.12 + 


0.12 


1.6 


0.48 ± 0.48 




4 


HD 135153 


6867 




3.9+ 0.2 


1.09 ± 


0.01 










<g 


2 


HD 136351 


6240 


2.32 


2.8+ 0.2 










47.7 




< 


3 


HD 136359 


6296 


3.02 


20.3 ± 1.0 


1.78 ± 


0.01 


0.00 ± 


-0.01 


4.7 






6 


HD 136751 


6810 


2.31 


72.7+ 3.6 


1.77 ± 


0.02 


0.00 + 


0.04 


1.5 






6 


HD 136947 


7332 


2.68 


120.6+ 3.7 


1.76 ± 


0.13 


0.00 + 


0.18 


0.7 






5 


HD 137052 


6496 


2.47 


8.3+ 0.3 










13.8 




X 


3 


HD 137391 


7216 


3.79 


83.0+ 4.2 










0.6 




ax 


4 


HD 137583 


9530 


2.10 


102.1+ 4.4 


1.71 ± 


0.17 


0.05 + 


0.29 


0.7 


0.47 ± 2.74 




5 


HD 138716 


4843 


2.30 


2.0+ 0.2 










132.6 




< 


3 


HD 138917 


7426 


0.18 


85.8+ 5.4 


1.99 + 


0.06 


0.00 ± 


-0.41 


2.9 




c 


4 


HD 139211 


6282 


3.50 


5.0 ± 0.2 










15.3 






3 


HD 139225 


6960 


2.50 


104.4+ 5.2 


1.76 ± 


0.03 


0.00 ± 


0.09 


0.9 






6 


HD 139664 


6681 


3.57 


71.6+ 3.6 


1.77 + 


0.05 


0.00 + 


0.11 


0.9 






6 


HD 140483 


7592 


1.00 


61.8+ 8.7 










2.6 




y 


5 


HD 141004 


5891 


4.07 


2.9+ 0.5 










23.6 






3 


HD 141544 


4569 


0.35 


4.1+ 2.2 










192.8 




< 


4 


HD 141767 


4658 




7.7 ± 1.0 
















3 


HD 142049 


6964 


2.36 


16.1 ± 0.8 


1.75 + 


0.05 






6.4 




vg 


2 
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Table\2\continued 



name 




My 


v sin i 




£2 
?1 


a 


P 

sin i 


AO, V sin i 


flags 


source 




[K] 




[kms" 1 ] 






[d] 


[radcr 1 ] 






HD 142703 


9274 


0.28 


105.1 ± 7.7 








1.7 






5 


HD 142860 


6409 


3.62 


10.0+ 1.3 








6.9 






3 


HD 142908 


6964 


2.34 


75.7+ 3.8 


1.80 + 


0.05 


0.00+ 0.04 


1.4 




c 


4 


HD 143333 


6240 


2.99 


8.2+ 0.2 








12.0 




X 


3 


HD 143466 


7426 


2.31 


141.3+ 7.1 


1.77 ± 


0.05 


0.00+ 0.11 


0.7 




c 


4 


HD 143790 


6409 


2.31 


5.5 ± 3.0 








23.0 






4 


HD 143928 


6678 


2.91 


23.5 ± 1.2 


1.82 ± 


0.01 


0.00 ± -0.09 


3.7 






1 


HD 144069 


6453 


4.86 


16.9+ 1.5 








2.3 






3 


HD 144415 


7267 


2.14 


7.8+ 1.7 








13.4 




b 


4 


HD 145005 


7014 


3.16 


57.2 ± 1.9 








1.2 






5 


HD 145191 


7427 


2.16 


102.1+ 2.9 


1.76 ± 


0.12 


0.00+ 0.16 


1.0 






5 


HD 145876 


7297 


2.18 


113.7+ 3.3 


1.76 ± 


0.12 


0.00+ 0.15 


0.9 






5 


HD 146836 


6409 


2.54 


18.3+ 1.2 


2.01 ± 


0.01 


0.00 + -0.59 


6.2 




pa 


1 


HD 147084 


5386 




4.7+ 0.2 


1.12 + 


0.01 








<g 


2 


HD 147365 


6657 


3.46 


72.5+ 3.6 


1.77 ± 


0.06 


0.00+ 0.13 


0.9 






6 


HD 147449 


6973 


2.70 


76.4+ 3.8 


1.79 ± 


0.04 


0.00+ 0.04 


1.2 






6 


HD 147614 


7991 


1.88 


74.0+ 7.2 








1.4 






5 


HD 147675 


5004 


0.41 


3.9 ± 0.2 








146.8 






3 


HD 147787 B 






10.0+ 1.7 


1.25 ± 


0.03 








vm2x 


1 


HD 147787 A 


6820 


2.34 


13.0 ± 0.9 


1.53 ± 


0.05 




8.4 




vm2x 


1 


HD 148048 


6731 


2.43 


84.8 + 4.2 


1.78 ± 


0.05 


0.00+ 0.09 


1.3 






6 


HD 148542 


8791 


-0.41 


92.4+ 6.1 


1.76 ± 


0.26 


0.00+ 0.33 


2.8 






5 


HD 149108 


7295 


1.79 


113.7+ 3.5 


1.76 ± 


0.12 


0.00+ 0.16 


1.1 






5 


HD 149989 


7087 


2.70 


81.9+ 4.9 


1.75 ± 


0.17 


0.00+ 0.24 


1.1 






5 


HD 150557 


6959 


2.01 


61.8+ 3.1 


1.83 ± 


0.04 


0.00 + -0.05 


2.0 






6 


HD 150894 


8237 


0.23 


132.6+ 6.6 


1.79 ± 


0.19 


0.00+ 0.22 


1.6 






5 


HD 151613 


6630 


2.80 


47.5 + 2.4 


1.84 + 


0.07 


0.00 + -0.01 


2.0 




X 


6 


HD 151769 


6409 


1.90 


7.7 ± 0.9 








19.9 




X 


3 


HD 152010 


7426 




61.5 ± 2.5 


0.94 ± 


0.05 










5 


HD 152598 


7164 


2.95 


60.7+ 3.0 








1.2 




s 


4 


HD 153221 


5090 


0.60 


4.4+ 2.2 








113.5 




< 


4 


HD 153363 


6678 


3.22 


36.3+ 1.8 


1.68 ± 


0.00 




2.1 




vax 


2 


HD 153580 


6324 


3.34 


45.4+ 2.3 








1.8 




by 


4 


HD 153791 


8526 


0.26 


68.4+ 2.7 


1.76 ± 


0.16 


0.00+ 0.22 


3.0 






5 


HD 154132 


7594 


2.37 


94.5 + 2.6 


1.73 ± 


0.10 


0.00+ 0.18 


1.0 






5 


HD 154153 


6872 


1.50 


116.5+ 6.0 


1.66 ± 


0.17 


0.13+ 0.26 


1.4 


0.57 ± 1.15 




5 


HD 155103 


7150 


2.55 


57.9+ 2.9 


1.81 ± 


0.05 


0.00+ 0.02 


1.5 




X 


6 


HD 155555 A 


5282 


4.38 


34.7+ 2.3 


2.01 ± 


0.00 




2.3 




vm2 


2 


HD 155555 B 






42.2+ 7.4 


1.24 ± 


0.00 








vm2 


2 


HD 156098 


6240 


2.01 


5.8 ± 3.2 








26.6 






4 


HD 156295 


7818 


2.56 


107.4+ 5.4 


1.79 ± 


0.07 


0.00+ 0.11 


0.7 






6 


HD 156897 


6771 


3.27 


19.5+ 1.0 


1.94 ± 


0.01 




3.7 




v g 


2 


HD 157728 


7648 


2.54 


73.0+ 3.7 








1.1 




s 


4 


HD 157919 


6725 


1.61 


44.5 ± 2.2 


1.80 + 


0.00 


0.00 ± -0.07 


3.5 




rg 


2 


HD 157950 


6820 


2.23 


7.2+ 0.5 








16.0 




X 


3 


HD 158576 


7228 


2.22 


94.7 + 2.2 


1.76 ± 


0.09 


0.00+ 0.12 


1.1 






5 


HD 158741 


6916 


1.06 


147.5+ 7.4 








1.3 




s 


4 


HD 160032 


6678 


3.06 


16.3 ± 0.8 


1.67 ± 


0.03 


0.12+ 0.08 


5.0 


0.15 ± 0.10 


dg 


1 


HD 160263 


9523 


-1.06 


71.1 ± 7.1 








4.5 






5 


HD 160691 


5589 


4.20 


3.8+ 0.2 








19.3 






3 


HD 160910 


6820 


2.90 


32.2+ 0.4 








2.6 




xy 


3 


HD 160915 


6356 


3.58 


12.4+ 0.6 


1.60 ± 


0.03 


0.22+ 0.10 


5.8 


0.24 ± 0.11 




6 


HD 161592 


5891 




26.0+ 4.8 


2.55 ± 


0.00 








<ax 


2 


HD 163318 


7792 


2.37 


144.1+ 8.3 








0.6 






5 


HD 164259 


6704 


2.70 


69.3+ 3.5 


1.75 ± 


0.04 


0.00+ 0.13 


1.4 






6 


HD 164764 


6678 


2.42 


8.4+ 1.7 








13.1 




y 


3 


HD 165185 


5855 


4.74 


7.5+ 0.3 








6.8 






3 


HD 165189 


7779 


2.68 


126.5+ 6.3 








0.6 




y 


5 


HD 165373 


6976 


2.08 


79.9 ± 4.0 


1.74± 


0.03 


0.00 ± 0.13 


1.5 






6 
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Table\2\continued 



name 




My 


v sin i 




92 

( /l 




a 
Vsin \ 


p 


AO, V sin i 


flags 


source 




[XI 




[kms -1 ] 








Idl 


[radcr 1 ] 






HD 165499 


5927 


4.34 


2.5+ 0.1 










23.9 




<x 


3 


HD 167208 


6916 


2.01 


171.4+ 6.0 










0.7 






5 


HD 167666 


7980 


0.21 


101.8+ 4.3 


1.79 ± 


0.17 


0.00 + 


0.19 


2.2 






5 


HD 170384 


8359 


1.93 


1 26 5 + 4 8 


1.76 ± 


0.14 


0.00 + 


0.19 


0.8 






5 


HD 170461 


6975 


1.90 


87.1 + 2.8 


1.82 ± 


0.17 


0.00 + 


0.15 


1.5 






5 


HD 171130 


9271 


1.32 


43.2+ 14.0 










2.5 




x 


5 


HD 171369 


7264 


1.81 


97.2+ 2.8 


1.66 ± 


0.10 


0.13 + 


0.19 


1.3 


62 + 90 




5 


HD 171502 


7059 


2.90 


82.4 ± 2.8 


1.76 + 


0.18 


0.00 + 


0.24 


1.0 






5 


HD 171834 


6622 


2.50 


71.3+ 3.6 


1.77 ± 


0.04 


0.00 + 


0.09 


1.5 




v 
y 


6 


HD 172021 


7864 


0.29 


73.6+ 2.7 


1.70 ± 


0.14 


0.07 + 


0.25 


3.1 


0.14+ 0.51 




5 


HD 172236 


7556 


2.18 


91.7+ 2.8 


1.72 ± 


0.11 


0.00 + 


0.21 


1.1 






5 


HD 172995 


7762 


1.23 


118.4+ 4.6 


1.64 ± 


0.13 


0.16± 


0.22 


1.3 


0.79+ 1.09 




5 


HD 173417 


6780 


1.81 


53.9+ 2.7 


1.83 ± 


0.04 


0.00 ± 


-0.05 


2.6 






6 


HD 173667 


6363 


2.78 


18.0+ 2.0 


1.40 ± 


0.02 


0.42 + 


0.11 


5.8 


0.46+ 0.12 




6 


HD 174005 

± x / r\j\j *j 


7737 


0.59 


120.9+ 5.7 










1.7 






5 


HD 175317 


6563 


3.11 


17.1 + 0.9 


1.58 ± 


0.04 


0.24 + 


0.11 


4.9 


0.31 ± 0.14 




6 


HD 175529 


7844 


2.29 


98.4 ± 3.5 


1.75 ± 


0.13 


0.00 + 


0.19 


0.9 






5 


HD 175813 


6771 


3.29 


148 5 + 8 


1.97 ± 


0.15 


0.00 ± 


-0.13 


0.5 




X V 


4 


HD 175824 


6232 


1.72 


53.7+ 2.7 


1.69 ± 


0.03 


0.08 + 


0.08 


3.3 


15+ 015 

V./ . 1 ^/ _!_ \_J . 1 ^/ 




6 


HD 175986 


6078 


2.81 


10.4+ 0.2 










10.9 






3 


HD 176303 


6002 


1.88 


24.6+ 0.7 










7.3 






3 


HD 177171 


6158 


1.69 


68.5 + 4.0 










2.7 




m2x 


4 


HD 177474 


6198 


3.84 


7.6 ± 0.2 










8.9 




X V 


3 


HD 180086 


6944 


1.26 


189.4+ 7.5 


1.69 ± 


0.15 


0.08 + 


0.26 


1.0 


0.53+ 1.71 




5 


HD 180868 


7825 


-0.28 


83.0+ 4.2 










3.3 






4 


HD 181240 


7508 


2.35 


70.2+ 2.1 


1.77 ± 


0.16 


0.00 + 


0.21 


1.3 






5 


HD 181295 

x x \—J x u x y 


6806 


1.73 


56.9+ 1.9 










2.7 






5 


HD 182475 


7086 


1.95 


134.1 + 4.0 


1.71 ± 


0.11 


0.05 + 


0.22 


0.9 


33 + 1 46 




5 


HD 182640 


7164 


2.51 


87.3 ± 4.4 


1.67 ± 


0.06 


0.12 + 


0.12 


1.0 


0.72 ± 0.72 


cx 


4 


HD 184705 


7331 


1.87 


108 5 + 3 1 


1.79 ± 


0.13 


0.00 + 


0.13 


1.1 






5 


HD 185124 


6680 


2.98 


87.0+ 4.4 


1.71 ± 


0.03 


0.05 + 


0.08 


1.0 


32+ 51 




6 


HD 185298 


7138 


2.28 


74.9+ 2.1 


1.73 ± 


0.12 


0.00 + 


0.21 


1.4 






5 


HD 185344 

XXXy X U *J 1 1 


7113 


1.94 


53.6+ 1.6 










2.2 






5 


HD 186005 

xxxy xuvvuj 


6988 


1.68 


149.9+ 7.5 


1.79 ± 


0.04 


0.00 + 


0.04 


0.9 






6 


HD 186185 


6453 


2.77 


14.9+ 1.5 










6.8 




x 


3 


HD 186203 


6002 




3.6 ± 0.3 














v 
y 


3 


HD 187532 


6788 


3.34 


77.5+ 3.9 


1.75 ± 


0.03 


0.00 + 


0.11 


0.9 






6 


HD 188228 


10418 


1.16 


89.7+ 10.3 










1.1 






5 


HD 188512 


5159 


3.19 


2.3 + 0.3 










63.4 




< 


3 


HD 189245 


6259 


4.06 


72.6 ± 3.6 


1.74± 


0.03 


0.00 + 


0.13 


0.8 






6 


HD 189741 


8763 


0.73 


137.1 + 8.8 










1.1 






5 


HD 190004 


6974 


2.47 


136 1+68 


1.80 ± 


0.04 


0.00 + 


0.02 


0.7 




v 
y 


6 


HD 190248 


5413 


4.62 


4.1 + 0.8 


1.16 ± 


0.00 






16.0 




<f 


1 


HD 190422 


6158 


4.43 


15.6 ± 0.8 


1.67 ± 


0.01 


0.12 + 


0.07 


3.3 


23 + 13 




1 


HD 191408 

x xxy x j x ~u u 


5136 


6.53 


1.8 + 0.2 










17.7 




< 


3 


HD 193571 


9698 


1.47 


77.7 ± 6.7 










1.2 






5 


HD 195093 


7819 


2.59 


132 6+ 5 3 

X — . \J _L_ a *J 


1.73 ± 


0.13 


0.00 + 


0.22 


0.6 






5 


HD 195206 


7629 


0.66 


92.2 ± 3.6 


0.86 ± 


0.08 






2.2 






5 


HD 195704 


7426 


2.59 


91.6+ 2.8 


1.79 + 


0.12 


0.00 + 


0.12 


0.9 






5 


HD 196078 


7858 


2.14 


92.9+ 3.4 


1.71 ± 


0.14 


0.05 + 


0.25 


1.0 


30+ 1 51 




5 


HD 197051 


7777 


0.55 


73.1 ± 2.3 


1.73 ± 


0.12 


0.00 + 


0.21 


2.8 






5 


HD 197692 


6587 


3.33 


41.7 ± 2.1 


1.62 ± 


0.02 


0.19 + 


0.09 


1.8 


67 + 32 




6 


HD 198001 

Illy 1 '(JUUl 


9530 


-0.46 


118.0+ 5.9 


1.89 ± 


0.00 


0.00 ± 


-0.30 


1.9 




DO 


2 


HD 199014 


7043 


1.47 


58.1+ 1.8 


1.78 + 


0.15 


0.00 + 


0.18 


2.8 






5 


HD 199260 


6213 


4.18 


13.7+ 0.7 


1.79 + 


0.03 


0.00 ± 


0.02 


4.2 






6 


HD 199684 


6725 


3.01 


22.0+ 1.1 


1.80 ± 


0.00 






3.7 




vg 


2 


HD 200163 


6632 


2.58 


44.4+ 2.2 


1.83 ± 


0.00 


0.00 ± 


-0.13 


2.3 






1 


HD 200887 


7535 


1.57 


11.1 ± 6.0 










11.4 






5 


HD 201222 


7455 


2.24 


123.7+ 4.7 


1.72 ± 


0.14 


0.00 + 


0.24 


0.8 






5 
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name 


[Kl 


My 


v sin i 
[kms -1 ] 






92 

( /l 




a 
Vsin \ 


p 

Idl 


AO, V sin i 
[radd -1 ] 


flags 


source 


HD 201636 


6700 


2.20 


58.8 + 2.9 


1 


.86 ± 


0.03 


0.00 ± 


-0.15 


2.0 






6 


HD 203608 


6324 


4.39 


3.7+ 0.7 


1 


.18 + 


0.04 






13.5 




<f 


1 


HD 203925 


6845 


1.15 


70.7+ 3.5 


1 


.80 ± 


0.03 


0.00 ± 


-0.01 


2.6 






6 


HD 205289 


6525 


3.24 


57.5+ 2.9 


1 


.74 + 


0.03 


0.00 + 


0.13 


1.4 






6 


HD 205913 

X XXV _ V/_' S 1- -J 


7372 




76.9+ 2.5 


















5 


HD 206043 


7092 


2.87 


134.0+ 6.7 


1 


.74 ± 


0.04 


0.00 + 


0.14 


0.6 






6 


HD 206301 


5653 


2.73 


4.8 ± 0.2 












29.3 






3 


HD 206860 


5964 


4.64 


10.4+ 0.4 












4.9 






3 


HD 207958 


6747 


2.97 


69.3+ 3.5 


1 


.84 + 


0.03 


0.00 ± 


-0.10 


1.2 






6 


HD 208796 


10612 


-0.40 


1 03 + 19 6 

1-\J .\J _!_ Is, \J 












1.9 






5 


HD 209295 


7392 


2.13 


88.6+ 4.4 


1 


.69 + 


0.27 


0.08 + 


0.37 


1.2 


0.41 ± 1.91 




5 


HD 210300 


8111 


1.18 


80 0+ 2 6 


1 


.77 ± 


0.13 


0.00 + 


0.16 


1.8 






5 


HD 210302 


6324 


3.58 


14.0 ± 0.7 


1 


.62 + 


0.01 


0.18± 


0.09 


5.2 


0.22 ± 0.11 


d" 


1 


HD 210459 


6376 


0.21 


147.4+ 7.4 


1 


.76 + 


0.03 


0.00 + 


0.09 


2.3 






6 


HD 210848 


6282 


1.43 


6.3 + 0.3 


1 


.22 ± 


0.00 






31.6 






2 


HD 21 141 5 


5855 


4.83 


2.2+ 0.3 












22.3 




< 


3 


HD 212852 


7648 


1.12 


112.4+ 3.6 


1 


.74 ± 


0.15 


0.00 + 


0.23 


1.3 






5 


HD 213051 


6678 


2.09 


48.4+ 2.4 


1 


.85 ± 


0.08 


0.00 ± 


-0.01 


2.6 




XV 


6 


HD 213135 


6916 


2.83 


81.0+ 4.1 


1 


.76 + 


0.00 


0.00 ± 


0.03 


1.0 




L B 


2 


HD 213615 


7114 


2.41 


153 6+ 5 5 












0.7 






5 


HD 213845 


6551 


3.35 


35.7+ 1.8 


1 


.71 ± 


0.02 


0.05 + 


0.07 


2.1 


15+ 021 

\J m X _!_ \J m X 




6 


HD 214846 


7701 


1.90 


48.1 ± 3.0 












2.3 




X 


5 


HD 215648 


6282 


3.26 


6.7 ± 0.7 












12.8 






3 


HD 215789 


8625 


0.52 


235.1 ± 11.8 


1 


.89 ± 


0.00 


0.00 + 


-0.30 


0.7 






2 


HD 216931 


7707 


1.95 


71.9+ 2.0 


1 


.74 + 


0.12 


0.00 + 


0.19 


1.4 






5 


HD 216956 


8715 


1.86 


91.7+ 3.6 


1 


.77 ± 


0.17 


0.00 + 


0.22 


1.0 




x 


5 


HD 217498 


8298 


0.87 


91.8+ 3.4 


1 


.81 ± 


0.16 


0.00 + 


0.15 


1.7 






5 


HD 219482 


6198 


4.07 


7.5+ 0.1 












8.1 






3 


HD 219571 


6678 


2.38 


79.4 ± 4.0 


1 


.72 ± 


0.00 


0.03 + 


0.06 


1.4 


0.13 ± 0.27 


rax 


2 


HD 219693 


6461 


2.82 


19.9+ 1.0 


1 


.81 + 


0.01 


0.00 ± 


-0.08 


4.9 






6 


HD 220657 


5801 


2.41 


73.4+ 3.7 


1 


.74 + 


0.03 


0.00 + 


0.13 


2.1 






6 


HD 220729 


6725 


3.01 


20.4+ 0.3 












4.0 






3 


HD 222368 


6282 


3.43 


5.4+ 0.2 












14.6 






3 


HD 222661 


10011 


1.47 


160 1 + 19 5 












0.5 




x 


5 


HD 224930 


5589 


5.40 


2.0+ 0.3 












21.3 




<x 


3 


NGC 6475 69 


6822 


3.27 


94.9+ 4.7 


1 


.76 ± 


0.01 


0.00 + 


0.04 


0.7 






7 


NGC 6475 41 


6346 


3.86 


80.1 + 4.0 


1 


.71 ± 


0.01 


0.05 + 


0.06 


0.8 


40+ 48 




7 


BD+20 2161 


6864 


3.23 


72.7+ 3.6 


1 


.76 + 


0.01 


0.00 + 


0.04 


1.0 






7 


BD+20 2170 


6484 


3.69 


94.4+ 4.7 


1 


.71 ± 


0.01 


0.05 + 


0.06 


0.7 


45 + o 55 




7 


fl* NGC 2632 KW 230 


6628 


3.51 


78.9 ± 3.9 


1 


.75 ± 


0.01 


0.00 + 


0.07 


0.9 






7 


CI* IC 2391 L33 


6414 


3.78 


81.1 ± 4.1 


1 


.74 ± 


0.01 


0.00 + 


0.09 


0.8 






7 


HD 307938 


5743 


4.64 


93.7 ± 4.7 


1 


.78 ± 


0.01 


0.00 + 


-0.01 


0.6 






7 


HD 308012 


6147 


4.12 


45.7+ 2.3 


1 


.70 ± 


0.01 


0.07 ± 


0.06 


1.3 


0.33 ± 0.28 




7 


CI* IC 4665 V 69 


6180 


4.08 


45.1+ 2.3 


1 


.74 ± 


0.01 


0.00 + 


0.09 


1.3 






7 


CI* IC 4665 V 102 


7136 


2.93 


105.0+ 12.0 


1 


.39 ± 


0.01 


0.42 ± 


0.11 


0.7 


3.67 ± 0.96 




7 


CI* IC 4665 V 97 


6628 


3.51 


52.0+ 2.6 


1 


.90 ± 


0.01 


0.00 ± 


-0.31 


1.3 






7 



End of Table\2\ 



